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o Signal Conditioning 


All the Right Answers for Your PC Data Acquisition Systems 


Plug-In Boards 

Our data acquisition (DAQ) solutions feature products 
for PC/XT/AT, EISA, PS/2, PCMCIA, and parallel port. 
Innovations include an instrumentation amplifier that 
settles so fast that accuracy is maintained at all gains 
and sampling rates, antialiasing filters that cut off at 
the rate of 90 dB in one-sixth octave, and integrated 
multiboard synchronization with our RTSI® bus. 


Signal Conditioning 

The National Instruments SCXI system is a high- 
performance, multichannel signal conditioning and 
signal routing front-end system. 







Driver Software 
Our NI-DAQ?® driver software for DOS, 


7 NATIONAL 
INSTRUMENTS: 


The Software is the Instrument® 


Windows, and Windows NT, which is shipped with all 
our PC DAQ boards, is like a DAQ operating system, 
with routines for most programming languages, 
including Visual Basic custom controls. 


Graphical User Interfaces 

We pioneered the use of graphical user interfaces for 
instrumentation software and remain the leader in 
this technology with our LabVIEW® and LabWindows® 
application software products. 


Call for your 
FREE DAQ Designer 


(800) 433-3488 
(U.S. and Canada) 








6504 Bridge Point Parkway ¢ Austin, TX 78730-5039 USA « Tel: (512) 794-0100 © 95 (800) 010 0793 (Mexico) ¢ Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 « Austria 0662 435986 © Belgium 02 757 00 20 * Canada 519 622 9310 * Denmark 45 76 26 00 « Finland 90 527 2321 France 1 48 14 24 24 e Germany 089 7413130 
Italy 02 48301892 « Japan 03 3788 1921 * Netherlands 03480 33466 * Norway 32 848400 Spain 91 640 0085 ¢ Sweden 08 730 49 70 « Switzerland 056 27 00 20 « U.K. 0635 523545 


© Copyright 1994 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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Endless Power 


But MegaPAC flexibility doesn't end there. 
If your needs change, so can your switcher 
...which gives you another reason to 
choose MegaPAC power supplies: they're 
the only field-configurable power supplies on 
the market. To alter voltage or power levels 
on site, just loosen a screw, slide out a 
ModuPAC converter assembly, and slide in 
a new one. It's that simple. 


Take a look at our new additions to the 
MegaPAC family, highlighted at right. 


For details about MegaPAC switching 
power supplies, call Vicor Express at 
800-735-6200 or Vicor’s Westcor Division 
at 408-522-5280 (FAX 408-774-5555). 


Size Options 


™@ MegaPAC—8 ModuPAC slots 
11.8"L x 6.0"W x 3.4"H 
@ Mini MegaPAC—5 ModuPAC slots 
9.4"L x 6.0"W x 3.4"H NEW smaller size! 


Tal eleim@)e)ifeyar 


@ 120/240 VAC strappable 

M 120/240 autostrapping universal input 
NEW! Automatically senses line voltage 
and straps power supply accordingly. 

M@ 85-264 VAC universal input with power 


factor correction NEW! Meets IEC 555. 


OTT tele) m@)ejifeyats 


@ Up to 1600 watts total 

@ Up to 100 or up to 200 watts per output 
@ 1-16 outputs, isolated & fully regulated 
HM 1 to 95 VDC 


Options 


Field-Configurable MegaPAC™ Switching Power Supplies 


Your opportunities are endless to mix and 
match MegaPAC options. And with so 
many possible power solutions available, 
you can define one precisely to fit your 
needs. 


ModuPAC slide-in converter assemblies: 

@ Standard—one output, up to 200 watts 

m@ NEW DualPAC™ —two outputs, up to 
100 watts each 

m@ NEW TachoPAC™ —for fast transient 


response to high-speed load changes 
m@ NEW RamPAC™ —for very low noise 


@ NEW VXI Option—for low noise and 


low ripple to meet instrumentation 
standard VX! 


Family Options 


m@ DC OK (Power Good)—TTL signal high 


when output is >90% of nominal 
@ Trim range +10% or 40-110% of nominal 


@ Industrial or military grade modules 
@ Hardwired local sense 
@ Enable/Disable—TTL signals inhibit or 


enable each output; includes one-pin 
global shutdown 


Component Solutions For Your Power System 


Vicor Corporation ¢ 23 Frontage Rd., Andover, MA. 01810 USA « TEL: (508) 470-2900 * FAX: (508) 475-6715 Wl) 
Vicor GmbH « Tel: +49-89-329-2763 © Fax: +49-89-329-2767 » Vicor Far East e Tel: +886-2-9188240 © Fax: +886-2-9132982 
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In plastic and ceramic packages, for low-cost solu- 
tions to dozens of application requirements, select Mini- 
Circuits’ flatpack or surface-mount wideband monolithic 
amplifiers. For example, cascade three MAR-2 monolithic 
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz 
amplifier for less than $4.50. Design values and circuit 
board layout available on request. 

It's just as easy to create an amplifier that meets 
other specific needs, whether it be low noise, high gain, 
or medium power. Select from Mini-Circuits’ wide 
assortment of models (see Chart), sketch a simple inter- 
connect layout, and the design is done. Each model 
is characterized with S parameter data included in our 
740-page RF/IF Designers’ Handbook. 

All Mini-Circuits’ amplifiers feature tight unit-to-unit 
repeatability, high reliability, a one-year guarantee, tape 
and reel packaging, off- ~~ 
the-shelf availability, with a 
prices starting at 99 cents 

Mini-Circuits’ monolithic 
amplifiers...for innovative 
do-it-yourself problem — 
solvers. 





MAR VAM. RAM 


Models above shown actual size 


DC-2000MHz 


AMPLIFIERS 












from 


O¢ Unit price $ (25 qty) 
STIC 








PLASTI ++VAM-3 +VAM-6  ++VAM-7 
SURFACE-MOUNT 1.45 1.29 1.75 
add suffix SM MAR-1 MAR-2. MAR-3. MAR-4 MAR-6 MAR-7 MAR-8 
to model no. 1.04 1.40 1.50 1.60 1.34 1.80 1.75 
(ex. MAR-ISM) MAV-1 +MAV-2 +MAV-3. MAV-4 MAV-11 
1.15 1.45 1.55 1.65 9.15 
CERAMIC RAM-1.. RAM-2.. RAM-3. RAM-4. RAM-6 RAM-7_—-RAM-8 
SURFACE-MOUNT 4.95 4.95 4.95 4.95 4.95 4.95 4.95 
PLASTIC MAV-1 +MAV-2. +MAV-3  +MAV-4 MAV-11 
FLAT-PACK 1.10 1.40 1.50 1.60 2.10 
MAR-1 MAR-2. MAR-3. MAR-4 MAR-6 MAR-7  MAR-8 
0.99 1.35 1.45 1.55 1.29 1.75 1.70 
Freq.MHz,DC to 1000 2000 2000 1000 92000 9000 1000 1000 
Gain, dB at 100MHz 18.5 125 125 8.3 20 135 32.5 12.7 
Output Pwr.+dBm 1.5 45 10.0 125 2.0 55 125 17.5 
NF, dB 55 6.5 6.0 6.5 3.0 5.0 3.3 3.6 


Notes: + Frequency range DC-1500MHz ++ Gain 1/2 dB less than shown 


designer's amplifier kits chip coupling capacitors at .12¢ each 
DAK-2: 5 of each MAR-model (35 pcs), only $59.95 (50 min.) 


DAK-2SM: 5 of each MAR-SM model (35 pcs) only $61.95 Size (mils) Value 


2. é : ; 30x50 10, 22, 47, 68, 100, 220, 470. 680 pf 
one erent MARL MAR: Sif MAN 11. MANSTION 30x50 1000, 2200, 4700, 6800, 10,000 pf 
(48 pes) 9/4. 120x60 022, .047, .068, .iuf 


designer’s chip capacitor kit 
KCAP-1: 50 of 17 values, 10pf to 0.1 uf (850 pc), $99.95 
Typical Circuit Arrangement 
Rbias 
CC 


RFC (optional) 


Cblock 
}—e OUT 





CJ] Mini-Circuits 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY ¢ EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 
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The 100 Hot 57 


Products of 1994 
Cover designed by Ken Racicot 


Tech Toys 


100 Hot Products 
of 1994. 


PCI bus speeds 
peripheral 
communications 


Draw workstation 
graphics into 
mainstream PCs 
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High-speed 
peripherals 


Tech Toys 43 


| DESIGN FEATURES 


Our selection of tech toys ranges from the inherently practical to 
merely fun. 


We've tracked the hottest new products of the year, based on your 
votes. Take some time to review the best of the best; you never know 
what you might have missed. 


High-speed peripherals must get on a high-speed highway to make 
use of all their capabilities. The PCI bus is one such highway, but on- 
ramps in the form of off-the-shelf, general-purpose PCI I/O con- 
troller chips are few and far between.—John Gallant, Technical Editor 


As PC-display resolutions increase and color depths bloom, higher 
refresh-rate monitors are becoming more common. A graphics 
design based on the traditional VGA architecture cannot begin to 
handle the data-transfer bandwidth required for such high-resolu- 
tion, “true-color,” high-refresh-rate displays. 

—Rhett Saugier, AT&T Microelectronics 
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SIEMENS 


Look to Siemens for the future 
of DRAM Technology. 


Siemens is a leader in DRAM technolo- 
gy. And growing. As the only European- 
based supplier, Siemens is recognized 
the world over for its pioneering deve- 
lopments in the field. Our R&D invest- 
ment in process technologies for the 
21st century gives you a competitive 
advantage, with 1 Mb, 4 Mb and 

16 Mb DRAM today, plus 64 Mb and 
256 Mb DRAMs in the near future. 


This innovation has made Siemens 
DRAMs the product a choice for leading 
computer, communicati- 
ons, Multimedia and virtual 
reality applications around 
the world. We back that 
innovation with world- 
Class quality, reliability, 
flexibility and state-of-the- 
art production. At the 
same time our ground- 
breaking partnerships with 
leading manufacturers like 
IBM and Toshiba guaran- 





Our new state-of-the-art tee that you can continue to count on 
8-inch wafer fab will set NYSE 

Give standards ithe us for innovation in the future. 
high-volume production 
of future generations To meet the needs of our customers in 
of DRAMs. the 21st century, we're now in the 


process of building a world-class pro- 
duction plant which will lead the way 
in the production of 64 Mb and 

256 Mb DRAMS. This ensures that, as 
your needs grow, we will rise to the 
challenge. 


Call us today for more information 
1-800-77-Siemens, ext. 700. 


In Europe: 

Fax 49-911-300 12 38, quoting HL 9131 
Global PartnerChip 

for Systems on Silicon. 

Siemens 
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micron 


0.6 


0.6 micron 


2LM/3LM 


0.8 micron 


micron 


0.8 


micron 


0.6 


13K to 260K 
22K to 500K 


. 


2LM 


3LM 


4K to 133K 
TK to 232K 


2LM 


3LM 


re 
Number Of 
Base Array 
" 3.3V/5V 


Pad Count 


Voltage 


GOLDSTAR ELECTRON CO.,LTD. 


: 266 PS 


3.3V 


: 220 PS 


3.3V 


Seoul, 135-280, 


942, Daechi-Dong, Kangnam-Gu 


Tel (02)528-2884 Fax (02)528-2800/2880 


@ Sales & Marketing 


2.7W/gate/MHz | 0.64W/gate/MHz 


1.9nW/gate/MHz 


3.4uW/gate/MHz 
2,4,8,12 or 24 


3.6nW/gate/MHz 
1.3nW/gate/MHz 


5V 
3.3V 


Power 
Consumption 


5000 Fax 1-408-432-6067 


eJAPAN Higashi-Kan 16F, Akasaka Twin Tower 17-22. 2-Chome, Akasaka, Minato-ku Tokyo, JAPAN Tel 81-3-3224-0123 Fax 81-3-3224-0692 


. 


©U.S.A. 3003 North First Street San Jose, CA 95134-2004, U.S.A. Tel 1-408-432 


@HONG KONG Rm. 1602, 16/F., Bank of America Tower 12 Harcourt Road, Hong Kong Tel 852 


2,4,8,12 or 24 


2,4,8,12 or 24 


2,4,8 or 12 


-810-9209 


-2000 Fax 852 


841 


128K 


757-7013 


7022 Fax 886-2- 


757- 


eTAIWAN Rim. 3212, 32F., INT'L Trade Bldg. No. 333, Seci, Keelung Road, Taipei, Taiwan, 10548 R.O.C. Tel 886-2 
eSINGAPORE 8 Shenton Way # 39-04 Treasury Bldg. SINGAPORE 0106 Tel 65-226-1191 Fax 65-221-8575. 


eGERMANY Jacob- 


429424 


Str. 12, 4156 Willich 1, GERMANY Tel 49-2154-492172 Fax 49-2154 


ll be available from the 2nd quarter of 1995. 
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Beat The Board Hogs 


» With the First SMT 128K x 32Bit SRAM 


When your designs require more memory, speed and board 
’ Spaee the new EDI8L32128C-AC is the answer. 
. Our high density memory array solution 
doubles the efficiency of your board 
design - in half the space. 










Some EDI8L32128C-AC advantages: 
m™ Speed: 15, 17, 20 and 25ns 

m JEDEC SMT: 68 Pin PLCC 

# Small Footprint: 0.990 sq. inches 
m User Configurable Organization 

B High Density 4 Mbit CMOS SRAM 


Achieve the greatest memory efficiency without 
hogging your valuable board design. Call us today for 
samples and application information. 


New Memory Databook now available. 


508 «366 #5151 exi.214 
EDI is ISO9001 Certified 





Better performance than four 
128K x 8 PSOJs in half the space 


Electronic Designs, Inc. 
One Research Drive * Westborough, MA 01581 USA 
Tel: 508-366-5151 * Fax: 508-836-4850 
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Zenith's Model ZPS-45 


Universal Input 
Triple Output - +12V or +15V 
90-265 VAC, 120-364 VDC 


UL 1950, CSA 22.2, IEC 950, FCC Part 15J, Class B, VDE 0871/B 
VDE EN60950, BABT 340 and BS 6301; Also available with UL 544 
No minimum load required 

Standard off-the-shelf delivery 

500,000 hours MTBF & backed inane 1 year Sannin 


Zenith 
Model 


ZPS-45-15 45 +5.0 


PK 7.0 +15.0 


Call for a free brochure: 


EMIT power supplies 


Fax: (708) 391-7238 pecidiard ste dated ong sa 
1000 Milwaukee Avenue, Glenview, IL 60025-2493 roa spaces nape sp mana ipiontpnieaghie ati 3 
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In the Quality 
Revolution, 

this is Japan's 

~ Medal of Honor. 








Awarded to AI&I Power Systems 


This is the Deming Prize, which has just been Revolution— making our customers the focal 
awarded to AT&T Power Systems. point of everything we do. 

Needless to say, we are very honored. AT&T Power Systems is a division of AT&T 

As Japan’s preeminent symbol of corporate Microelectronics that builds power components —=. 
excellence, it is presented by the Deming Prize and systems for communications and data pasmemanese | 
Committee of the Union of Japanese Scientists applications, worldwide. ———_——a 
and Engineers only to a company achieving the If youd like to know more, please call the —e 
highest pinnacle of Total Quality Management. AT&T Deming Hotline: 1 800 372-2447, ext. 929. = 

How did we win it? By rethinking our old Meanwhile, as the first American manufacturer AT. T 
assumptions. Empowering our people. Pursuing ever to receive this coveted medallion, we would & 
continuous improvement on every front. like to say thank you. ; : 
And by needing Rule #1 of the Quality Or as they say in Japan, Domo arigato. Microelectronics 

CIRCLE NO. 31 ©1994 AT&T 
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Choose an embedded processor 
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a 
Series | 


From $10 (U.S.) to 150 
MIPS, the i960°micro- 
processor family offers an 
entire range of price, per- 
formance and power 
options. And future versions 
will double performance 
for the same price. 


The new 1960 Jx micro- 
processor has a modular core 
and bigger cache, enabling it 

to achieve 45 MIPS at an 
amazing one watt. 


Our Solutions960° 
program gives you the tools 
and services of more than 
70 third-party vendors. We 
also offer our own complete 
tool chains and profile- 
driven C compilers. 


+44 (0) 1793 49 66 46, 
cat. No. 2064 
For complete specs and 
information, dial the 
FaxBack* number above. 
Or to order an eval 
board, contact your 


distributor or call Intel at 
+44 (0) 1793 43 11 55. 


that’ already broken in. _ intel. 
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It’s anybody’s guess what flame-retardant, four-cornered 
object this young lady might be thinking of. But if it’s a 
housing for business machines, our answer would be one 
made of Bayblend FR 90. Because this high-tech, low- 
flammability thermoplastic from Bayer is the material for 
flame-retardant business machine housings. 


Bayblend FR 90 owes its success 
to a combination of attractive properties: 


¢ antimony and bromine-free flame retardants 
¢ excellent weld strength 
¢ high mechanical strength 


¢ high heat resistance 


There’s also a newcomer to the range: 
Bayblend FR 110, for applications where an 
exceptionally high level of heat resistance is required. 
And as an added bonus, both Bayblend FR 90 and 
FR 110 are easy to recycle — not just once, but several times. 


The Bayblend FR 90 

housing for the 

Nokia Monitor 

447x Multigraph Plastics Business Group For more detailed technical 


information on Bayblend FR 
with antimony and bromine- 


B free flame retardants, 
A write to: 
BAYE R Bayer AG 
DT FR 
R 


Postfach 800149 
D-51001 K6In 
Germany 
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For A Minute We 
Thought We found 
The One Device We 








Couldn't Program... 


But it turned out to be for a company in Lapland 


UNIVERSAL DEVICE PROGRAMMER 


and just had some 


tundra mold on it. 


In fact, BP- Microsystems 





~, device programmers can 

7 program virtually any chip 
found on the planet. We have the quality, knowledge, and the oe 
(echnical support to stay one step ahead of your ne 6: Wo. are 


of the most user friendly companies in the ipul 


© 1000 devices supported the newest and most comp 
@ we still suppor ever 
© new programming algorithins released every six we 


® easy to use PC sof 


















© full range of programmers from low cost to universal “ose 4] 


1000 North Post Oak et 
Internet: S< MOnotes.worldcom.com 


Telephone (/13) 688 4600 
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Chip set connects 
Pentium Ps to PCI bus 

























he Viper core-logic chip set from Opti bridges 
Pentium and Pentium-class Ps to the Peripheral 
Component Interconnect (PCI) bus. The device 
supports single and dual wPs and comprises three 
chips: a system controller in a 208-pin PQFP; an inte- 
grated peripheral controller in a 208-pin PQFP; and a 
data buffer in a 160-pin PQFP. 

The chip set operates with all Pentium systems and 
the soon-to-be released Pentium-class wPs from Amer- 
ican Micro Devices (K5) and Cyrix (M1). The device 
handles the write-back cache feature for L1 caches in 
high-performance Ps and supports asynchronous 
cache, synchronous cache, pipelined burst, and third- 
party integrated cache controllers. In addition, Viper 
supports L2 cache with an adaptive write-back con- 
troller. Viper handles 3.3 and 5V yPs. 

Opti also announced the 82C621 PCI IDE-controller 
chip that handles master-mode IDE as well as ANSI 
Modes 4 and 5. The 82C621 offers a dual pipeline, so 
that simultaneous transfers can occur to two sepa- 
rate IDE drives. 

The Viper chip set costs $30; the 82C621 costs 
$5 (OEM quantities).—by John Gallant 

Opti Inc, Santa Clara, CA, (408) 980-8178. 
Circle No. 345 


The Viper chip set from Opti Inc bridges Pentium-class Ps 
to the PCI bus. 





Merged EDA tools 
speed deep-submicron 
ASIC design 


A new electronic-design-automation 
(EDA) tool from Cadence, dubbed Sil- 
icon Synthesis, merges ASIC place- 
ment and synthesis into one step, 
eliminating time-consuming itera- 
tions in the design of deep-submicron 
(smaller than 0.5-m) ASICs. The tool 
gives front-end logic designers added 
control of traditional back-end, or 
physical, implementation issues early 
in the design cycle, enabling more 
timely correction of timing problems 
and loading violations. 

Front-end knowledge of placement 
information is essential to successful 
deep-submicron design, according to 
Cadence, primarily because of the 
increased effects of interconnect 
delays relative to gate delays. Because 
larger dies in deep-submicron designs 

(continued on pg 20) 
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result in longer wires, inter- 
connect delays account for 
perhaps 80% of total delay, 
with gate delays contribut- 
ing only 20%. Traditional 
design tools, using separate 
steps for synthesis and 
placement, too often yield 
postlayout delay results 
that differ significantly 
from prelayout estimates, 
requiring multiple design 
iterations. 

Silicon Synthesis speeds 
design in two ways. First, 
according to Cadence, it 
provides more accurate 
estimates of interconnect 
delays than those from 
conventional tools. Conse- 
quently, postlayout delays 
don’t differ dramatically 





Cadence’s Silicon Synthesis combines fast placement with an | 
advanced timing algorithm to effectively merge the logical | 





from prelayout estimates, 
and, as a result, the correc- 


doesn’t require major 
front-end modifications. 
iterations. Cadence claims 
Q Place is 10 to 50 times 


placement engines. 


able now to “selected part- 
ners,” 


$90,000.—by Gary Legg 
Cadence Design Sys- 


(408) 943-1234. 
Circle No. 347 


and physical components of deep-submicron ASIC design. 


DILBERT® by Scott Adams 


THERE... LT THINK I'VE 
INVENTED A WAY TO 


IT’S A SIMPLE APPLICATION 
OF J.5. BELL'S THEOREM* HE 





BLT | out tn Front 


: FPGA family targets low-end 
| gate-array market 


tion of timing problems ! 
' With its XC5000 family of field-programmable gate 
' arrays (FPGAs), Xilinx hopes to capture the low-end 
Second, a fast placement | 
tool, Q Place, speeds design |! 


gate-array market from manufacturers that are shifting 
their focus to higher volume, higher density applica- 


' tions. For designs of 20,000 gates or fewer, the family 
' provides shorter time to market and the affordability of 
faster than conventional |! 


gate arrays. It also provides reprogrammability and off- 


| the-shelf availability of a standard part. 
Silicon Synthesis is avail- | 


The XCS000 family employs an SRAM-based architec- 


' ture that combines three-layer metallization and 0.6-~m 
according to Ca- ! 
dence. It will be more |! 
broadly available in the ! 
first half of 1995 for about | 


CMOS technology. Key innovations include VersaBlock 

logic modules and the VersaRing I/O interface. The logic 
modules combine logic and routing resources to provide 
a symmetrical, granular architecture that lets you trans- 


| fer designs in a segmented and hierarchical fashion, 
| which maximizes logic usage. The I/O interface decou- 
tems Inc, San Jose, CA, | 


(continued on pg 22) 


Alliance to license 
wireless LAN system 


GEC Plessey Semiconductors (GPS) and Apple 
Computer have jointly developed a wireless 
communications system for portable and desk- 
top applications. The partners intend to license 
the system for integration with networks. The 
alliance combines GPS’ expertise in RF and 
microwave technology with Apple’s strength in 
system design. The base of the system, the 2.4- 
to 2.5-GHz GPS DE6003 wireless transceiver 
module, employs spread-spectrum, frequency- 
hopping technology. The LAN costs $225 
(10,000).—by John Gallant | 

Apple Computer Inc, Cupertino, CA (408) 974- 
3078. Circle No. 348 

GEC Plessey Semiconductors Inc, Scotts Valley, 
CA, (408) 439-6049. Circle No. 349 


DILBERT: ©1989 United Feature Syndicate, Inc. 


WHAT DO YOU THINK 
THE FIBER OPTIC 


SHOWED THAT IF YOU BREAK 
UP A MOLECULE AND CHANGE 
THE SPIN OF ONE ELECTRON) 


INDUSTRY WILL 
GIVE ME FOR 
THIS ? 


SEND VAST AMOUNTS OF 
DATA WITHOUT FIBER 


OPTIC CABLES. A HORSE'S 


HEAD IN 
YOUR BED. 


THE SPIN OF THE OTHER 
ELECTRONS ORIGINALLY 
JOINED WILL IMMEDIATELY 
CHANGE TOO, NO 

MATTER WHERE. \ § 
THEY ARE. 


SAMMS © 1992 United Feature Syndicate, inc. 


EMAIL: scottadams @ aol.com 
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SIEMENS 


Isnt It Time To 
Expect More 
Innovation 


From Your 


Optocoupler 


Supplier? 


The SO-8 is the 
latest example 
of why Siemens 

innovation 
is a cut above. 











_At Siemens, innovation 
means more than just 
turning out this year’s version of last 
year’s product. Or adding “bells 
and whistles” to make a half-baked 
product seem more exciting than 

it actually is. 


Like you, we take innovation seri- 
ously. Our unique products have 
earned us a reputation worldwide 


CTR : CTR 
63-125% | ILD206 | 63-125% 
100-200%} IL 100-200% 
100% Min. 


CTR= Current Transfer Ratio 





for functionality, flexibility and 
reliability, and have helped us 
become the fastest-growing opto- 
coupler supplier in the world. 


The latest example of this dedication 
to innovation is the SO-8 family of 
optocouplers, the world’s first with 
2 channels (dual) in a surface mount 
package. In fact, it’s the highest- 
density optocoupler in the world. 
That's innovation the competition 
can't touch. 


And our wide range of products are 
backed by the world-class service 
and technical support you'd expect 
from an industry leader. 


Call or write today for your SO-8 
data kit. Siemens AG, ID LZF, 
Postfach 2352, 90713 Furth-Bislohe. 


0911) 3001-220/224 





Or Fax: (0911) 3001-238. 
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ples the I/O blocks from the core logic and adds incre- 
mental routing resources along the edge of the device. 
This allows you to place logic in the device without the 
constraint of limited edge routing. 

A 10,000-gate XC5210 provides 40-MHz system-level 
performance and offers as many as 1296 flip-flops and 
192 I/O pins. Price is $39.—by John Gallant 

Xilinx Inc, San Jose, CA, (408) 559-7778. 

Circle No. 350 


| VersaRing™ 
_ Increased edge resources 
enhance design flexibility 


a VersaBlock™ 


Unique coupling of 
logic and routing 


Input/output Blocks 
(lOBs) 


The Xilinx XC5000 FPGA family features a versatile interface, 
called VersaRing, between the internal logic and 1/0 blocks 
to decouple the 1/0 blocks from the core logic. 













A universal calibration sys- 
tem from Wavetek helps you 
maintain an inventory-man-_ 
agement system to audit the 
calibration status of your test | 
instruments—a key require- 
ment of ISO 9000. In addi- 
tion, the device lets you meet 
that requirement on-site and 
with a minimum of fuss. 





and certificates ss lets 
_ develop additional PCM 


Equipment will help 
PCS-auction winners 
recoup investments 


It isn’t clear which tech- 
nology will emerge as the 
winner in the new 1.8- to 
2-GHz Personal Commu- 
nications Services (PCS) 
band, whose frequencies 
the FCC is auctioning this 
month. However, the DCS 
1900 Digital Communica- 
tions Services standard, 
which uses the Global Sys- 
tem for Mobile Communi- 
cations (GSM) protocol, is 
a top contender. One rea- 
son for DCS 1900's posi- 
tion is the high level of 
development of GSM com- 
munications in Europe. 
Because GSM has been in 
place there for five years, 
its users know the sys- 
tem’s strengths and weak- 
nesses and have worked 
out most of its kinks. 
Equipment to test GSM 
phones and base stations 
is available. System opera- 
tors who choose DCS 1900 


will be able to get on the 
air rapidly, so that they 
can begin recouping their 
investment in spectrum 
space. 

Rohde & Schwarz, a 
leading supplier of GSM- 
test equipment to Euro- 
pean customers, intends 
to capitalize on that posi- 
tion when it sells to US 
mobile-phone-system 
manufacturers and system 
operators. To add muscle 
to its US marketing effort, 
Rohde & Schwarz has 
joined forces with Tek- 
tronix. The two compa- 
nies are offering five prod- 
ucts to serve both US and 
worldwide markets: the 
CMDS5 mobile-phone test 
set ($28,440 with options 
priced from $195 to 
$3095), the CMDS7 base- 
station test set ($32,800 
with options priced from 

(continued on pg 24) 


ther-sources include synthe- 
zed sine, square, triangle, 
impulse, and trapezoidal 
aveforms. The calibrator _ 
outputs variable-ampli- 
ude pulses to 100 MHz, vari- 


card procedures. _ 

The 9100 system comprises A standard 9100 enable 
a self-contained multifunc- 
tion calibration source, PC- 
based software, and around 
350 calibration procedures 
programmed into PCMCIA 
cards. For a simple system, 
insert a PCMCIA card into the 
calibrator’s front panel and 
take a 5-minute guided tour 
through a calibration proce- 
dure. For a complex system, 
link the calibrator to a PC 


of instruments, including 
handheld, panel, and bench- 
top DMMs; analog and clamp 
meters; power analyzers; elec- 
tronic reais hagt scaiagis chart 
By adding options, you cai 
also calibrate oscilloscopes 
and counter/timers. | 
Key outputs include dc or 

ac voltage to 1050V, dc or ac 


22 = EDN DEcEmBER &, 1994 











you to calibrate a wide range 


- __ typical system configurati 
costs $15, 000. . 













ble-duty-cycle pulse widths 


_ , to 2 sec, and other waveforms 
to calibrate 250-MHz oscillo- 


scopes. 

Although the device is self. 
contained, its ac-power limits 
are 1050V at 10 kHz, 350V at __ 
30 KHz, and 20A at 10 KHz. A | 





—by Brian Kerridge 


oS -—-Wavetek Calibration Divi- | 
sion, Norwich, UK, (44) 1603- 
(404824. 
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Operating Systems 

e Microsoft Windows 3.x 

e Microsoft Windows NT 

e QOS/2 for Windows 
Processor Platforms 

e Intel x86, and Pentium 

e Mips RISC (Running NT) 

e DEC Alpha (Running NT) 
PowerPC (Running NT) 














Massteck, LTD. 
P.O. Box 1130, Littleton, MA 01460 
(508) 486-0197, Fax (508) 486-1084 





About The Show! 


Classical performers throughout history 
have left crowds “teary eyed and wanting 
more’’. Unfortunately, many of today’s 
PCB layout packages do the same to their 
users. 


MaxEDA is a new breed of PCB design 
performer, filling the void between lacklus- 
ter PC-based, and overpriced work- 

station solutions. Combining ease of use, 
advanced features, and the ability to run on 
the fastest new hardware platforms, 
MaxEDA gives you the performance you 
have been longing to see at prices that will 
have you singing. 


WINDOWS» 
COMPATIBLE 
32-Bit Application 
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The Supporting Cast 





° Manual/Auto Component 
Placement 


- Push n’ Shove 

- Cluster Placement 

- Density Graph 
e Auto-Interactive Routing 
Batch/Window Router 
Interactive Push n’ Shove 
Automatic Path Completion 
Single Layer Router 
e Fast Post Processing 

- 23 Standard Reports 

- 80 + User Configurable Reports 

- Gerber Preview 
* Encore Features 

- Auto - ECO 

- Intelligent Copper Pour 

- DXF In/Out 


Call 1-800-Massteck to 
learn more about the best 
performance in PCB Design. 


MASSTECK 


i 


i 


I 





All Trade Names Are Property of Their Respective Companies 


MaxEDA Really Packs ‘Em To The Max! 
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These test sets for mobile phones and base stations help 
system manufacturers and operators who adopt the DCS 
1900 PCS standard. 


$195 to $10625), the 
CRTPO2 mobile-phone test 
system (from $238,700), 
the CRTP04 base-station 
test system (from 
$276,600), and the 
CRTP24 mobile/base-sta- 
tion test system (from 
$300,750). Delivery for all 
is 12 weeks ARO. 

The two companies 
aren’t placing all their bets 
on DCS 1900, however. 
They intend to achieve the 
same market-leadership 


position that Rohde & 
Schwartz enjoys in Europe, 
regardless of which PCS 
technology ultimately 
wins. In other words, stay 
tuned for further 
announcements in com- 
ing months. 
—by Dan Strassberg 
Rohde & Schwarz 
Inc, Lanham, MD, (301) 
459-8800. Circle No. 352 
Tektronix Inc, Beaver- 
ton, OR, (800) 426-2200. 
Circle No. 353 


PowerPC port boosts | 
Windows NT 3.5 performance 


Motorola’s port of the Windows NT 3.5 operating sys- 
tem to the company’s PowerPC RISC systems provides 
a faster Novell Internetwork Package Exchange stack 
and better support for Transfer Control Protocol/Inter- 
net Protocol than does Windows NT 3.1. The new ver- 
sion, formerly called Daytona, also requires 4 to 8 
Mbytes less RAM than the previous version and 
Take [UCo Ct wa\U (el gekveyameaelanlercldie)(-mauVels cik-la(elamny-la (ac 
lave m- My (aiallelccoraelan)ereidiel(-merclasue\amiU(elcelce)l- Reliicl awe] 
software developer’s kit for the product that includes 
a C/C++ compiler that lets developers compile and exe- 
ro UL Como) cele le-lathMelamelar-mmelui-id is Omar-Caalial-mam Bal-mae) in) oro 
ny also offers firmware and hardware kits. Prices for the 
development tools start at $195; the software devel- 
oper’s kit costs $495.—by Fran Granville 

Motorola Inc, RISC Microprocessor Division, Austin, 
TX, (800) 845-6686. Circle No. 355 
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| Single-mask gate arrays allow 


| fast-turnaround, low-volume ASICs 


The OneMask gate-array family from Chip Express 
enables high-density (up to 45,000 gates), high-speed 
ASICs to be cost-effective in production volumes as low 
as 10 units per shipment. The gate arrays use the com- 
pany’s proprietary single-mask, single-etch wafer-fabri- 
cation process. The family uses the same wafer and 
layout as the company’s laser-programmable gate- 
array (LPGA) family, easing transition from laser pro- 
totyping to initial production. 

The company’s minifab process allows production of 
single wafers and achieves 10-day delivery of up to 
5000 pieces or scheduled deliveries of just hundreds of 
units per month. Conventional gate-array vendors typ- 
ically have a minimum-order requirements of 5000 
pieces; Chip Express requires a 10-unit minimum 
quantity for a single OneMask shipment. In addition, 
OneMask enables low-volume users to achieve the den- 
sity of conventional masked gate arrays without pay- 
ing high NRE costs. 

OneMask technology customizes one wafer at a time 
in contrast to LPGA technology, which customizes one 


| die at a time. OneMask personalizes a two-layer CMOS 
| gate array with a single mask employing a single etch. 


MeneneRe | HARROEED © —SODRODR —% OODRODIN  ORODOOD © NODOROD % OOOROOD x RROURIOD  RIOOROOKK G GREONORE  MOODOIRD 1 ODROR @ GODDODK X% 9DODDEID 1 ODIDDD © —COODOD m% GODDOCDD XX HOODODID © HODKIUK % COODODE x 2OR00DID 1 NDDOIEX G% GOODDEK X O0DDUOO HO KODORIH © COODOOK xX DODDECD  MEOIOID © <OOCCOK cK GOCODON x HOKUKID © MORK & cORCIAK x sORRIOR J recDRIORK 22009906 peecresn © yoneDbIG © CoOTONe x caDDEGD Hm RORCODD —O —GoDDIEK O% CODRODED x MOCIOID © sEOCDOK om COOUON xX MEOIIDD © KONKOOK G% cooDOIK: x OGKODD H NOKORO @ COOCGOK x caODDRGD Mm HRDODD © —<CODKDOK % coDeIKDD x DKEODD @ MoDODOK Cd reoeeoee, 


The base array is metallized at the foundry, and the 
generic base wafers are inventoried in the minifab. 
Although Chip Express initially targeted the gate 
arrays for prototyping preproduction, OneMask’s rapid 
turnaround qualifies it for production shipments. A 
“flowable-nitride” passivation process enables the 
severe topography of a single-mask, etched wafer to 
receive an even layer of passivation. 
Devices using OneMask technology are available in 
1.2- and 0.8-4m CMOS geometries. Unit price for a 
20,000-gate array (QYH520) in an 84-pin PLCC pack- 
age are $171 (100) and $24 (5000).—by John Gallant 
Chip eee Santa Clara, CA, (408) 988-2449. 
Circle No. 354 


s digital set-top box. 





Motorola’s 68306 uP Bide the processing power for 
Tee-Comm’s new StarTrak digital integrated receiver 
decoder (IRD). The 68306 comprises the ECOOO core 
processor, a 6868 UART, a DRAM controller, and system 
glue logic. The »P suits set-top boxes requiring short 
design time, little space, and low power consumption. 
Tee-Comm combines the 68306 with digital video 
compression to produce a 24-in.-diameter satellite dish, 
which will soon make 4- to 6-ft-diameter dishes obso- 
lete, according to the company. StarTrak initially fea- 
tures 85 channels but will offer 120 channels as accep- 
tance for the product grows. The IRD also includes an 
internal telephone modem, an RS-232C data port, a 
seven-day program guide, MPEG-2 decoding, power 
consumption of less than 30W, and the ability to load 
(continued on pg 26) 





We POWER Success! 


© We POWER the world’s most advanced 
missile testing system. 


© We POWER the world’s most 
sophisticated attack helicopter simulator. 


© We POWER the world’s most advanced 
weather radar system... NEXRAD. 


¢ We POWER the world’s fastest growing 
financial trading information system. 


© We POWER the world’s most efficient 
subway system... Hong Kong. 


WE ARE CONCURRENT 
COMPUTER CORPORATION. 


Real Time and Beyond...multimedia, 
interactive video, medical imaging and 
mission critical on-line transaction processing 
...all with our MAXION™ multiprocessor 
system — systems that deliver all the 
performance and power you pay for and 


demand in an open system environment. 


Experience MAXION multiprocessing 
power for yourself. For a free demo on 
CD-ROM or video, call your local Concurrent 
office in England at 753-534511, in France 
at (1) 30 85 37 00 or in Germany at 89-856030 
or write to us at Concurrent Computer 
Corporation Ltd., 227 Bath Road, Slough, 
Berkshire, SL1 4AX, England. 






~ CONCURRENT 
COMPUTER 
CORPORATION 








™ 


P O \ \ ER ! © 1994. MAXION is a trademark of Concurrent Computer Corporation. 
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the configuration and software for the receiver at any 
time through the satellite network. 

StarTrak will available in the United States next year. 
Price is $799, including the satellite antenna and re- 


ceiver.—by Fran Granville 


Motorola, High Performance Systems Division, 


Austin, TX, (416) 756-5270. 
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Tee-Comm Electronics Inc, Milton, ON, Canada, 


(905) 878-08181. 
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SOFTWARE Ri 


File Manager 
add-on takes 
the pain out of 
Windows 


To put it mildly, some of 
us are less than ecstatic 
about Microsoft Windows. 
But, until a few months 
ago, when Beta testers 
began receiving their 
copies of Windows 95 (the 
32-bit version of Windows 
that used to be code- 
named Chicago), criticism 
of Windows V3.1 was not 
sanctioned in (PC)? circles. 
((PC)* stands for “political- 
ly correct personal com- 
puting.”) Now that Win- 
dows 95 is on the 
horizon—even if the hori- 
zon keeps receding—criti- 
cism of Windows 3.1 has 
become more acceptable. 
Well, there’s good news 
for those of you who can’t 
stand the Windows user 
interface, who don’t want 
to wait for Windows 95 (or 
are unimpressed by the 
user-interface improve- 
ments it allegedly con- 
tains), or who feel that 
they have no alternative to 
using one of the current 
versions of Windows. The 
good news is Mijenix’s 
WizManager V2.0 Win- 
dows add-on, which is 
available only by mail 
($39.95 plus $5 for ship- 
ping). WizManager largely 
does away with the need 
to interact with one of the 
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more inane and senseless 
parts of Windows—the 
Program Manager. 

The software modifies 
the File Manager to 
improve it and to allow it 
to replace the Program 
Manager. The product 
adds customizable button 
and launch bars to the top 
of the File Manager screen 
and lets you set up but- 
tons on the launch bar to 
start your favorite applica- 
tions. If you frequently 
use more applications 
than can be displayed in a 
single row of launch-bar 
buttons (13 at a screen res- 
olution of 640480 pix- 
els), the launch bar scrolls 
horizontally. 

Windows provides sev- 
eral ways to switch among 
running applications, but 
I don’t find any of them 
satisfactory. Of the ways 
that are native to Win- 
dows, I find the Task List, 
which you access by hold- 
ing down the Control key 
and then pressing the 
Escape key or by double- 
clicking anywhere on the 
Desktop, to be best of a 
sorry lot. 

WizManager reduces 
the number of keystrokes 
or mouse moves and clicks 
that Task List requires for 
selecting an application. If 
you click the right mouse 
button anywhere on the 
WizManager screen except 
on the launch or button 
bars, a drop-down menu 


appears. Among other 
items, this menu lists all 
open applications alpha- 
betically. Contrast this 
with the Task List, which 
lists the current applica- 
tion first followed in 
reverse chronological 
order by the most recently 
used applications. Wiz- 
Manager lets you return to 
any application with a sin- 
gle click or by typing the 
number that appears to 
the left of the application 
name. If you have more 
than nine applications 
open, selecting some 
applications via the key- 
board requires using an 
arrow key and the Enter 
key. 

Using WizManager, you 
can print directories, trees, 
and the results of File 
Manager searches. You can 
also save these items to 
ASCII files on disk without 
setting up Windows’ 
“print-to-disk” facility. An 
extended search facility 
lets you list duplicate files 
that have different names 
and files containing desig- 
nated text strings. Howev- 
er, you cannot print or 
save the results of these 
extended searches, except 
with the Windows Clip- 
board. Mijenix promises 
to correct this deficiency 
in a future release. 

Those who prefer a 
command-line interface 
can issue any of a long list 


of WizManager com- 
mands, many of which 
mimic DOS commands, 
without “shelling out” of 
Windows. Just place the 
cursor in a little window 
near the launch bar and 
type your command. You 
can access any real DOS 
command by typing an 
equals sign before its 
name. Typing the name of 
an executable DOS pro- 
gram takes you immedi- 
ately to DOS in full-screen 
mode. There’s no need to 
set up a Program Manager 
program-item icon or to 
type “exit” after the pro- 
gram has executed. 

With Windows 95 on 
the way, even the modest 
price of this package may 
seem extravagant. But 
Mijenix promises that, 
contrary to what you may 
have heard, the new oper- 
ating system will leave a 
place for software of this 
type. Moreover, future 
implementations will use 
true 32-bit code and will 
be compatible both with 
Windows 95 and Win- 
dows NT. Thus, an invest- 
ment in the current 16-bit 
version is unlikely to be 
wasted, as Mijenix is 
almost certain to offer cur- 
rent registered users an 
opportunity to upgrade. 

—by Dan Strassberg 
Mijenix Corp, Madi- 
son, WI. (608) 277-1971. 
Circle No. 357 


Video gives ISO 9000 basics. “Employee Intro to 
ISO 9000” educates direct-manufacturing and ser- 
Wi(q=m lan) lohan Mlameelan) eral maear LMU lalmcem-lae lig 
ISO 9000 certification. The video emphasizes the 
importance of registering for ISO 9000, a process 
that requires employee cooperation. The 12- 


minute video explains what ISO 9000 standards are 
Flare mate\watat-macladii(e-licelam-laccamMeelan) ey-lal(ne- ale, 
employees. It also covers how employees should 
handle ISO auditors. $129. The Media Group, 


Williston, VT, (800) 678-1003. 
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So small 
they’re virtually 
invisible. 


Samtec O50" pitch surface 
mount and micro 


interconnects provide high- 
speed, impedance matched 
connections in 

minimal space. 

n fact, if you 

couldn't see them, 

you would hardly know they 
were there. Just the way 
interconnects 


should be. 


Get the big story on Samtec’s 


Full-Line of small interconnects. 
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Coverage of lowpass EMI 
filters. This 64-pg catalog 
details a line of EMI filters, 
including miniature solder- 
in, solder-in, and high-cur- 
rent/high-voltage _ resin- 
sealed types. It features 
specification information on 
capacitive and inductive ele- 
ments, various circuit con- 
figurations, insertion-loss 
measurement, and the rela- 
tionship between circuit 
impedance and insertion 
loss. Spectrum Control, 
Fairview, PA. Circle No. 387 


i JO ORDER, CALL 1-508 688-7829 


Catalog features test 
equipment, tools, and 
supplies. This 48-pg guide 
describes test instruments 
and tools for design engi- 
neers. Product highlights 
include programmable pow- 
er supplies, DMM and scope 
accessories, spectrum ana- 
lyzers, frequency analyzers 
and counters, and EPROM 
programmers. Contact East 
Inc, North Andover, MA. 

Circle No. 388 


Catalog for’ in-line 
inspection. Measurement 
Sensors features displace- 
ment, inspection, and mea- 
surement sensors for in-line 
applications. The 152-pg cat- 
alog provides a selection 
guide and information on a 
range of applications and 
covers accessories such as 
laser safety kits and intelli- 
gent panel meters. Omron 
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Electronics Inc, Schaum- 
burg, IL. Circle No. 389 


Learn about LEDs. A 48-pg 
LED product guide includes 
maximum ratings, optoelec- 
trical characteristics, and 
mechanicals for blinking, 
packaged, axial-leaded, and 
surface-mount LEDs. Mark- 
tech International, Lan- 
tham, NY. Circle No. 390 


Parts list tracks IEEE- 
1149.1 growth. The 
1149.1 ChampionChip List is 
a compilation of IEEE- 
1149.1-compliant parts. The 
free brochure contains three 
sections that detail the 
changes in vendors and 
products between 1993 and 
1994 for ASICs, catalog, and 
programmable ICs. Alpine 
Image Systems Inc, Moun- 
tain View, CA. Circle No. 391 


Products for PC cards 
covered. Information on a 
line of PCMCIA-compatible 
cables, card-frame kits, and 
headers for type I and II PC 
cards is included in this 20- 
pg catalog. The product- 
selection guide contains 
PC-card information, PCM- 
CIA-card technology, frame- 
kit specifications, and board 
layouts. Methode Electron- 
ics Inc, Chicago, IL. 
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Win-30 and LabView 
technical-reference man- 
ual. Using the Win-30 with 
LabView is a 75-pg guide 
detailing a line of PC-based 
data-acquisition boards 
under LabView. The catalog 
describes the functions sup- 
ported, including waveform 
acquisition (analog input), 
analog output, and digital 
I/O. United Electronics 
Industries, Watertown, MA. 
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With Distribution support 


AUSTRIA 


ECD GmbH 
Tel. 0043 222 6945170 
Fax. 0043 222 694510 


Eurodis Electronics GmbH 


Tel. 0043 222 610630 
Fax. 0043 222 61062151 


Unielectronic 
Tel. 0043 222 31872700 
Fax. 0043 222 3692273 


BELGIUM 


Alcom Electronics NV/SA 


Tel. 0032 3 4583033 
Fax. 0032 3 4583126 


Farnell Electronic 
Services 

Tel. 0032 2 7253533 
Fax. 0032 2 7254135 


Unielectronic/Diode 
Tel. 0032 2 7254660 
Fax. 0032 2 7254511 


DENMARK 


Topcomp Electronics 
Tel. 0045 33 88 39 50 
Fax. 0045 33 88 39 55 


FRANCE 


Arrow Electronique 
Tel. 0033 1 49784978 
Fax. 0033 1 49780596 


Avnet 
Tel. 0033 1 49652500 
Fax. 0033 1 49652769 


Farnell 
Tel. 0033 1 64460200 
Fax. 0033 1 64463898 


Tekelec Airtronic 
Tel. 0033 1 46232425 
Fax. 0033 1 45072191 


FINLAND 


Topcomp Electronics 
Tel. 00358 0299 4001 
Fax. 00358 0299 4188 


GERMANY 


Farnell Electronic 
Services GmbH 

Tel. 0049 7141 487300 
Fax. 0049 7141 487210 


Glyn GmbH 
Tel. 0049 6126 590222 
Fax. 0049 6126 590111 


HED Heinrich Electronic 
Tel. 0049 89 60810620 
Fax. 0049 89 6098663 


Rein Components GmbH 


Tel. 0049 2153 7330 
Fax. 0049 2153 733575 


Unielectronic Vertriebs 
GmbH 

Tel. 0049 6103 3048 
Fax. 0049 6103 304201 


ITALY 

Avnet Adelsy 

Tel. 0039 2 38103100 
Fax. 0039 2 38002988 


Comprel S.P.A. 
Tel. 0039 362 553991 


Fax. 0039 362 553967 988 


Fanton 
Tel. 0039 2 48920341 
Fax. 0039 2 4597913 


Farnell 
Tel. 0039 2 824701 
Fax. 0039 2 8242831 


Lasi Elettronica (Div. Di 
Silverstar) 

Tel. 0039 2 661431 

Fax. 0039 2 66101385 


NETHERLANDS 


Alcom Electronics 
Tel. 0031 10 4519533 
Fax. 0031 10 4586482 


Farnell Electronic 
Services 

Tel. 0031 79 613161 
Fax. 0031 79 613169 


Rein Elektronik B.V. 
Tel. 0031 40 431775 
Fax. 0031 40 435522 


Unielectronic/Diode 
Components B.V. 

Tel. 0031 3402 91234 
Fax. 0031 3402 35924 


Unielectronic/Diode 
Components B.V. 

Tel. 0031 40 545430 
Fax. 0031 40 535540 


NORWAY 


Topcomp Electronics 
Tel. 0047 66 84 18 15 
Fax. 0047 66 84 19 17 


SPAIN 


Lober S.A. 
Tel. 0034 1 3102925 
Fax. 0034 1 3104797 


Unitronics S.A. 
Tel. 0034 1 5425204 
Fax. 0034 1 5484228 


SWEDEN 


Topcom Electronics 
Tel. 0046 8 757 41 75 
Fax. 0046 8 757 47 98 


SWITZERLAND 
Eurodis Electronic A.G. 
Tel. 0041 1 8433330 
Fax. 0041 1 8433900 


Fabrimex Distributions 
A.G. 

Tel. 0041 1 3868686 
Fax. 0041 1 3832379 . 


Farnell A.G. 
Tel. 0041 1 2046111 
Fax. 0041.1 2046454 


UNITED KINGDOM 


Abacus Group 
Tel. 0044 635 33311 


Fax. 0044 635 38432 


Anzac Components Ltd 
Tel. 0044 628 604411 
Fax. 0044 628 660662 


Avnet Access 
Tel. 0044 462 480888 
Fax. 0044 462 488567 


Farnell Electronic 
Services 

Tel. 0044 279 626777 
Fax. 0044 279 441687 


HB Electronics 
Tel. 0044 204 25544 
Fax. 0044 204 384911 


Impulse Electronics Ltd 
Tel. 0044 732 743227 
Fax. 0044 732 743121 


Toshiba European 
Headquaters: 


Toshiba Electronics 
Europe GmbH 
Hansaallee 181 
D-40549 Dusseldorf 
Tel: 0049 211 52960 
Fax: 0049 211 5296400 


Toshiba Electronics 
Espana S.A. 

Tel: 0034 1 660 6700 
Fax: 0034 1 660 6799 


Toshiba Electronics 
Italiana $.R.L. 

Tel: 0039 39 6057234 
Fax: 0039 39 6057252 


Toshiba Electronics 
France $.A.R.L. 

Tel: 0033 1 48124812 
Fax: 0033 1 48945115 


Toshiba Electronics 
(UK) Ltd 

Tel: 0044 276 694600 
Fax: 0044 276 682256 


Toshiba Electronics 
Scandinavia AB 

Tel: 0046 8 7040900 
Fax: 0046 8 808459 


In Touch with Tomorrow 


TOSHIBA 





Technology leadership is our business - and it shows. 


Toshiba extends the frontiers of innovation in ASIC, with usable, high reliability solutions offering 
the optimum performance/price ratio for your needs. 


0.5 micron 560K Gate Arrays, Standard Cell and Embedded Arrays are available in many 
configurations including a 3V core with selectable active output buffers to interface to SV 
components. System solutions incorporating pC, EEPROM and analogue functions are possible. 


The package range includes low profile PFPs, lead spacing down to 0.4mm with 300-plus leads 
and heat spreader packages offering ceramic thermal performance at lower cost. In addition, new 
packages such as Ball Grid Arrays are currently under development. 


There’s local engineering support from European design centres to tailor these technologies to 
your application, and interface with prototyping and production facilities. 


That’s why when you specify Toshiba ASICs, you automatically build in a competitive advantage. 
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In Touch with Tomorrow 


TOSHIBA 
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©1994 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. Europe, 44 (932) 349401; Japan, 81 (3) 297-9191; Asia, 852 (3) 721-0900. Xilinx is a registered trademark, HardWire 





is a trademark, and The Programmable Logic Company is a service mark of Xilinx, Inc. 


WHEN YOU’RE OUT 
ON THE LEADING EDGE 
OF TECHNOLOGY, 
WHERE DO YOU GO 
FOR PARTS? 


Let’s face it —even the broadcast and multimedia, —_-you don’t? Well, first, Xilinx 








When Cabletron built their 
MMAC-PLUS switching 
hub, they went with Xilinx. 
Why? Fast time-to-market, 
support for VHDL/Synthe- 
ts and world-class techni- 
cal know-how. The results: 


most out-of-this-world pro- _ the best place to start is with FPGAs save you time. With 
jects have to start someplace. Xilinx programmable logic. _ our parts, you can make 


And according to major What do they know that — design changes quickly and 





e s . 2 a another market-leading pro- 

Pp lay ers mm Obviously, Northern Telecom easily. We re talking in terms duct for Cabletron. And 25 

telec ommu- likes to keep people in touc of d ays an d hours h ere — new design wins for Xilinx. 
the impetus behind theur 

nications, advanced Companion Base instead of the months you'd you a better shot at being 
Station. This product delivers ; : 

computer the promise of wireless communications to virtually any workplace. But walt for conventional gate first to market — and you 

guess who got the call when they built it? Xilinx, thats who. So, I suppose ; : 
technology, you could say that we like to keep people in touch, too. arrays. In essence, this gives know what an advantag e 
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that can be. Xilinx FPGAs 


also save you money. 
Due largely to reduced 


The software ts any 
movie ever made. 
The hardware ts 
brought to you by 
Silicon Graphics® 
who chose high den- 
sity, bigh speed 
FPGAs from Xilinx 
for the supporting 
role. The require- 
ments for Silicon 


Graphics’ ATM 


OC-3C Challenge board included high performance 
control and calculation logic, very little space, and an even 


tighter schedule. But thats show business in the age of 


video-on-demand. 

geometries and improve- 

ments in our manufacturing 

process, we've dropped 

our prices by as much as 

0% over the past year. 

That’s right—70%. But 

that’s only the beginning. 
Because when production 





really starts taking 


off, we 


can offer you further sav- 


ings with our high 
HardWire" option. 


These are our mask- 


. ’ 
conversion, there's 


no customer engi- 
neering required. 


No logic redesign. 


No test vectors. 


No re-simulation. 


And no risk— Xilinx 








programmed, 
easily-convert- 
ed-right-from- 
your-FPGA- 
ready-for pro- 
duction parts. 


Unlike con- 


ventional gate array 


-volume 





HardWire devices 


are fully guaranteed. 
Should production 
throttle down again, 
or your product line 
These day, suddenly 
theres no hot- i 
ter technology change 
than Multi- . : 
Sidi And ot direction, you 
the very coreof Can simply return 
this conflagra- ba ngs 
tion sits Oreid to the flexibility 
Technology. 
Their Veolia of our standard 


Premium com- 
presston card 
sets the stan- 


dard for others 
to follow. So 
how very fitting 
that they chose 
Xilinx FPGAs 
to help control 
the vartoud 
operations of 
the board. Now 
Orchid can 
really put the 
heat on the 
competition. 
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FPGAs. 

All in all, con- 
vincing proof 
that Xilinx is the 
programmable 
logic of choice for 
today’s hottest 
technologies. 

And tomorrow s. 








The Hewlett Packard com- 


pany doesn't create the tele- 
vision you watch. But their 
HPOQAI00 Quality Advisor, 
with an assist from Xilinx 
FPGAs, helps make that 
television better. How? By 
translating digital color 
information into high-qual- 
ity broadcast signals. There. 
That ought to give you a 
nice, clear picture. 


So call us for more infor- 


mation at 1-800-231-3386 
or fax us at 408-879-4780. 
And start pushing the 
envelope with the future of 
programmable logic— Xilinx. 
Because with our parts, 
even the sky isnt the limit 


anymore . 


$= XILINX 


The Programmable 
Logic Company. 
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Serial/Parallel 
Conversion 
or Networks 


CY233 connects up to 255 computers, 
peripherals, or remote sites. 5v CMOS 
40-pin IC works with RS232/422 drivers. 
300 baud to 57.6K baud. Supports a 
token in Peer or Host ring LAN modes. 
Numerous other operational modes: 


Parallel to Serial 


Serial to Parallel 


Host Ring 


Serial Ring Network with up to 255 Nodes 
or stations (2048 I/O Lines) 


| Party Line 


Alternate Topology for 256 8-bit TTL Ports or S 
2K I/O Lines a 





to order $10 manual. Credit card OK. 


Cybernetic Micro Systems, Inc 


PO Box 3000 @ San Gregorio CA 94074 
Tel: 415-726-3000 @ Fax: 415-726-3003 
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Reader reports 
AND-gate inaccuracy 


I just read “New philosophy aids shift 
from schematic-based to HDL-based 
design” (EDN, Aug 4, 1994, pg 119) by 
Charles F Shelor. On pg 119, Shelor 
cites a reference: “Looking at Fig 1, dig- 
ital circuit designers will immediately 
recognize U1 as an AND gate, U2 and 
U4 as rising-edge-triggered D flip-flops, 
and U3 as an exclusive-OR gate.” 

The problem is that the gate referred 
to as U1 in the figure is not an AND gate 
but an OR gate. I understand that this 
circuit is for illustrative purposes only, 
but it should at least correlate with its 
text callout. 

Bob Trautman, Research Specialist 
Lockheed Missiles & Space Co 


Confusion-fears allayed 


Thank you for SynaptiCAD’s product 
coverage (EDN, September 1, 1994, pg 
111). Unfortunately, we made a mis- 
take in our press release, which may 
lead to confusion for your readers. The 
proper name of our product is The Tim- 
ing Diagrammer, not Timing Diagram- 
mer. 

Dan Notestein, President 

SynaptiCAD Inc 

Blacksburg, VA 


Correct date, please 


I’m writing to clarify a statement in the 
Electronic Design Automation product 
writeup, “PC-based electronic-design- 
automation-tool supplier moves to 
Windows” (EDN, September 1, 1994, 
pg 111). 

The writeup states that “[OrCAD] 
expects the remainder of its tools to be 
available under Windows by year-end,” 
which implies the end of this year. In 
fact, OrCAD’s press release states that 
the tools will be available by the end of 
1995. Unfortunately, this discrepancy 
has created premature demand for 
OrCAD’s products. 

Jean E Armstrong 
Alliance Consulting Group 
Portland, OR 


Clarification on 
Snap-Master source 


I’d like to call attention to an error in 
“Visual programming pervades data- 
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acquisition software development” 
(EDN, September 29, 1994, pg 63). 
Table 1 lists Analogic as the vendor for 
Snap-Master data-acquisition software. 
Although that company is one of many 
resellers of our software, HEM Data 
Corp is the author, developer, and 
manufacturer of Snap-Master. 

In 1991, HEM Data introduced Snap- 
Master as the first data-acquisition soft- 
ware for Microsoft Windows and has just 
released a third generation, Snap-Master 
3.0. Let your readers know of this clarifi- 
cation. 

Karen L Susalla, Marketing Manager 
HEM Data Corp 

Southfield, MI 

(810) 559-5607, 

fax (810) 559-8008 


Dead batteries live on 


I am somewhat confused by the closing 
statements in Charles Small’s “Batteries 
explode into new applications and new 
chemistries” (EDN, October 13, 1994, pg 
63). In describing the Evans Capbattery 
product, he states that other double-layer 
capacitor battery replacements “are no 

longer with us.” 

I can assure Mr Small that such 
Capacitors continue to be readily available 
from several vendors. Components from 
NEC and Panasonic have been, and 
continue to be, very popular in the 
consumer/entertainment electronics 
field, where they have largely replaced 
batteries for memory backup. 

I am certain that if Mr Small 
disassembled electronic products in his 
home he would find several of these 
components. For reference, the Evans 
product, as described in the article, seems 
to be essentially equivalent to NEC’s 
Supercap, type number FA1A474Z (see 
EEM pg A-1122). 

Eric Kinast, Senior Engineer 
Datascope Corp 
Paramus, NJ 


Sound off _ CsC$ 
Send your letters to Signals and ~ 
Noise Editor, EDN, 275 Washing- 
ton St, Newton, MA 02158. Or fax 


uS at (617) 558-4470. EDN reserves 
the right to edit letters for clarity 
and length. 








Finally, a single-chip motor driver that gives you 
the leverage to outperform the competition. 


Finally, a cost-effective, versatile 
way to drive fractional-horsepower 
motors from a single chip. It’s the 
new generation of Power+ Arrays™ 
devices from Texas Instruments. 


Reduce your board space. T'l’s 
Power+ Arrays are monolithic 
devices that integrate three, four or 
six power DMOS transistors into one 
surface-mount package. Meaning you 
don’t need to worry about a multitude 
of discrete packages using up precious 
board space. 


Lower your system cost. 'T'l’s 
Power+ Arrays devices are cost- 
effective alternatives to discrete 
power transistors and hybrids. In 
addition, a single-chip motor driver 


Be XP BND I N. G 
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means fewer devices to insert, solder 
or test. 


PRISM: The power behind 
Power+ Arrays. Tl’s PRISM process, 
which is optimised for low on-state 
resistance, has made it possible to 
integrate up to six power DMOS 
transistors on a single chip and 
minimise total power dissipation, 
achieving higher performance than 
possible in a less efficient process. 
Only TI has this PRISM process, 
and, as a result, only TI offers 
single-chip DMOS motor drivers like 
Power+ Arrays. 


There’s more to Power+ Arrays. 
For more information, simply circle the 
reader response number below. 


R EA, Gore 


00-8850P 
SLIPEQ@6ED401R 


Feels like a scope. 


Sets up like a scope. 
Displays like a scope. 


Could this really be a 
logic analyzer? 


drives like a scope may seem about troubleshooting 
impossible. Until you see the 


Its range of triggering allows 
HP 54620A logic analyzer. scat eR hiece ie ciey 
: of your problem. The high- 
pon nag procedure speed display system shows you 
unstable signals. And because 
Connect the inputs, hit of its remarkably rapid display 


autoscale, look at the display. update rate and instantaneous 
Youll get the benefits of logic feedback, you can operate this 
analysis — including advanced — with asimple twist of a knob. 
triggering — without the 

learning curve. 


Australia 131347 ext 2902 ¢ Austria (0660) 8004 ¢ Belgium (02) 778 3417 ¢ France (1) 69.82.60.20 * Germany (07031) 14-6333 « 
Hong Kong (852) 599-7070 ¢ India (11) 647-2311 Ireland (01) 2844 633 « Italy (02) 92 122 241 » Korea (2) 769-0800 « 
Malaysia (3) 298-6555 Netherlands (020) 547 6222 ¢ New Zealand (800) 738-378 * Norway (22) 73 5759 * PRC (1) 505-3888 « 
Singapore 290-6375 © Spain (91) 631 1323 ¢ Sweden (08) 444 22 77 © Switzerland (01) 735 7200 ¢ Taiwan (2) 717-9680 « 
Thailand (2) 254-6720 ¢ United Kingdom (0344) 366666 
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use as your scope. A 
convincing case. 


Call your local HP sales office or 
one of the numbers listed below 
and find out how to get the power 


of logic analysis without the 
learning curve. 


There is a better way. 


©) eackarnn 


©1994 Hewlett-Packard Co. TMPM0444/SF-33 


















One 
good 
test 
leads 
to 
another, 
with 
Mueller 








Mueller test leads give you 
dependable, accurate per- 
formance, test after test after 
test. Choose from over 1000 
test leads and accessories 
offered in a wide range of 
constructions, designed to 
meet virtually every test 

or interface application. 
For standard and custom- 
designed test leads, call 
toll-free: 1-800-955-2629. 


FREE! 72-page catalog includes | 
~~ \ over 100 new pro- | 

ducts, plus 1320 | 

‘|| established items, | 

oe : \) all grouped by | 

_\ \\ test application. | 


: ——— 


583 East 31st. St, Cleveland, OH 44114 
(216) 771-5225 + Fax (216) 771-3068 | 
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EDITORIAL 


The Top 100 products 
from the EDN reader's 


perspective 


Welcome to EDN’s second annual 
Top 100 Products Issue. We 
designers depend on the latest, 
most competitive tools and com- 
ponents to keep our designs com- 
petitive. Throughout the year, 
EDN feeds you a constant stream 
of the latest and most interesting 
products available from vendors. 
Using our reader-service cards, you 
respond with a constant stream of 
requests for more information on 
these prod- 
ucts. We 
carefully 
track those 
inquiries 
and total 
the scores at 
the end of 
the year. 

) ——— In this 
issue, you'll find the top-scoring 
products from the previous year’s 
worth of EDN, stretching back to 
October 1993. These are the prod- 
ucts that EDN readers have sin- 
gled out for unprecedented levels 
of performance or for their ability 
to drastically cut the cost of the 
function they perform. Some 
products are just plain neat. 

For whatever reason, the prod- 
ucts featured in this EDN’s Top 
100 are the products that the 
design community found most 
interesting during the year. I sug- 
gest you take a look at the win- 
ners. You never know what you 
might have missed. 


Lee WM feo 





EDITOR IN CHIEF weld” eek See EEM 

pe! ew 
, to on or send direct 
f stoe for Free PICO Catalog. 
Send me your comments via fax at (617) 558- Call toll free 800-431-1064 
4470, or on the EDN Bulletin Board System at in NY call 914-699-5514 
(617) 558-4241, 300/1200/2400 8,N,1. From FAX 914-699-5565 


the Main System Menu, enter ss/soapbox and 
select W to write us a letter. Electron ics, Inc. 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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You Dont BuyAn 
Processor Based 





One AMD Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1994 Advanced Micro Devices, Inc. Am29040, 29K and Scalable Clocking are trademarks, AMD, the AMD logo, and Fusion29K are registered trademarks of Advanced Micro Devices, Inc. * For 
more information on the 29K family, contact your local AMD sales office or sales representative. * International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; Manchester 
area (0925) 830 380; Milano (02) 339-05 41; Miinchen (089) 45053-0; Osaka (06) 243 32 50; Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 
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Embedded RISC 
On Price Alone. 


The 29K Family From AMD’—The High Performance 
Embedded RISC Controllers. 


We know what’s at the top of your priority list: 
performance. So fasten your seat belt and experience the 29K™ 
family, the high performance embedded RISC microproces- 
sors and microcontrollers that help reduce system costs. 
Built for speed from the ground up, the 29K family | gives 
you all the advantages of RISC technology and a ee 
32-bit core. Plus Scalable Clocking™ enables the 
internal processor to run at twice the external 
bus speed. That means speeds up to 50MHz 
on our new Am29040™ microprocessor — Our new Am29040 


f : reaches speeds of 5|0MHz 
twice as fast as the i960CF. Performance so and 65 Dhrystone 


: ; MIPS, and still reduces your 
high you don’t have to use more expensive overalll system costs. 
memory chips, which saves a bundle in system costs. 

No matter which 29K device you choose, you'll main- 
tain the highest performance as you upgrade, since the 
entire family is binary compatible. So as the family 
advances, so can your designs. 

Thanks to the Fusion29k° partners, implementation 
couldn’t be easier. You'll choose from hundreds of third- 
party design and development tools to bring your design 
to market in record time. 

To keep your performance running at an all-time high, 
and keep your costs down, look to the 29K embedded 
RISC family from AMD. Contact your local AMD sales office, 
listed below, for details. And see how incredibly fast you 
can drive your system costs down. 




























- Ask for 
“, _Lilerature 
—_____ Pack 16G. 
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The LM6142 /4 ~ Ultra-high gain-bandwidth of 17MHz @ 50KHz while drawing just 
650pA of supply current @ +5V ~ Rail-to-rail input and output ~ Guaranteed single-supply performance ~ 
Excellent DC precision (Vos of 1mV; CMRR of 107dB) ~ Operates from +1.8V to +24V supplies ~ Low voltage noise 


(e,=13nV/VHz @ 1KHz) — For a free product sample kit and Nubeoaad 


ordering information, call 1-800-NAT-SEMI, Extension 305. Semiconductor 


’ 





©1994 National Semiconductor Corporation. NORTH AMERICA: P.O. Box 7643, Mt. Prospect, IL 60056-7643 (Tel: 1-800-628-7364, Ext. 305 Pax: 1-800-888-5113). All rights reserved. 
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—— THEWORIDS 
MOST ACCURATE HIGH SPEED 
(01 AD 


Next time you need a 10-bit A/D, 
don’t settle for second best. The 
new HI5702 high-accuracy, high- 
speed 10-bit A/D converter from 
Harris is the most accurate A/D of 
its kind, with 8.3 Effective Number 
of Bits (ENOB @ f,=10MHz 
precision — guaranteed. Use it to 
improve the performance of 

8-bit design. Drop it into an existing 
10-bit design for more dynamic 
range. Or use it to consolidate IF 
stages in a wireless design. 
Wherever you use it, the HI5702 
gives you a sharper edge in signal 
quality and performance. Call us 
to find out 
more. Then get 
ready to raise your 
design to new heights. 
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For more information: 
Call 1-800-4-HARRIS and ask for extension 7296. 
Technical assistance on Internet: centapp@harris.com 
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HI5702 Features 


¢ GUARANTEED 8.3 Effective 
Number of Bits (ENOB 
in= 10 MHz 


¢ GUARANTEED 40 MSPS 


¢ Widest Analog Full Power 
Bandwidth (FPBW): 250 MHz 


¢ Spurious Free Dynamic Range 
SFDR) @ f,=10 MHz: -63dBc 


¢ Intermodulation Distortion 
(IMD) @ f)=1 MHz, 
f,=1.02 MHz: -59dBec 


¢ DNL +/— 0.5 [SB 


¢ Differential Gain/Phase: 
0.5%/0.25° 


¢ Priced from $38.63 (1k 


: They’re fast. They’re quiet. And they’re 
right on target. Turn one loose on your 


FARRIS 


SEMICONDUCTOR 





‘Tis the season for tech toys 


After spending all year work- 
ing on designs, the holiday 
season is the perfect time to 
take a break and kick back 
with our tech toys. This year 
we chose products that will 
brighten up your work or 
play. The items range from 
inherently practical to merely 
fun, plus we’ve included a 
book section for those long 
winter nights. 

Check out the credit-card- 
sized computer, watch the 
sunrise on Venus via a CD- 
ROM, or road trip through the 
Internet. You can play with 


turn your printer into a fax, or 
increase your night vision. 
You can design at high speed 
using a shared-port RAM, or 
liven up any data by using 
data-analysis software with 
3-D capabilities. Check out a 
tiny video camera or let a soft- 
ware package show you how 
to make a better paper air- 
plane. | 

Some of these toys are inex- 
pensive, so treat yourself to 
more than one. Take a break, 
have a happy holiday season, 
and enjoy the toys. 
—by Anne Coyle, Associate Editor 


neural-network software, 
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TINY CCD VIDEO CAME 


HANDY CALCULATOR 
QUICKLY COMPUTES VS WR | 


This inexpensive, pocket-sized calculator | 
eliminates the need for complex charts or | 
complicated formulas for calculating VSWR, © 
return loss, feed-line loss, or amplifier gain. 
You make calculations by lining up the | 
appropriate marks on the two outer scales 
and reading the result. The device’s diameter 
is 4 in. $5.95. Ant-Ventures, McHenry, IL. 
(815) 344-1702. Circle No. 361 


ANT VENTURES 
OR iprde HENRY, 1 BOOSI 


| These micro-sized video came 

| come in color and black-and- 

| models and facilitate design 
most enclosures. The unit’s 

| price ($149 for the black-an 

| model) provides you with 

| of design options, includi 

| veillance and security d 

| industrial equipment, and P 

| timedia applications. The c 

, operate on low power (80 m 


CREDIT-CARD-SIZED COMPUTER 


serial, one parallel, and one speaker 
port. Products using the board 
include point-of-sale systems, test and 
measurement equipment, set-top 
boxes, and global-positioning sys- 
tems. The 8-Mbyte version costs 
$1800. In quantities of 1000 or more, 

1 costs ceugrat oi $1000. 


ardio-486 is a fully functional 
C/AT computer that measures 
.2 in. You need to add just an 
tface and an input device, 
ending on the application. The 
consists of an Intel 486SL super 


ding 8 kbytes of cache | for monitoring in d k.areas 
































OW TO GETA 
-TRAINED NETWORK 


er Professional v4.0, the 
or BrainMaker Professional 
work software, provides ver- 
a handling and features more 
Sheet functions and formulas 
s predecessor. The software lets 
u create networks that learn from 
yerience, not by programming. The 
ded features include cell and column 
ulas and functions, easier data 
anges with other programs, and 
Windows functionality, including 
finable windows. The software 
795. Upgrades are $250 for Brain- 
Professional users and $595 for 
td BrainMaker users. California 
fic Software, Nevada City, CA. 
78-9040. Circle No. 365 





EXPLORE THE WORLD 
OF VIRTUAL REALITY 


/REAM virtual-reality develop- | 
‘systems allows users to devel- | 
d execute interactive, textured | 
Ids on a PC. The system’s 3-D | 












d editor lets the you draw objects 

t comprise the virtual reality, | 
nd the runtime system allows you 
to enter the world and interact in | 
real time. Because the system | 
doesn’t require user programming 
or additional interface hardware, it | 
uits beginners. $795. VREAM Inc, | 
hicago, IL. (312) 477-0425. 
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The LED-Tric Christmas 
tree’s 18 multicolored, 
ultrabright LEDs form a 
fun centerpiece. The 7- 
in.-high tree consists of 
three branches that dis- 
play the red, orange, yel- 
low, and green lights 
through open Circuitry. 

The tree operates for one 


_ If you are tired of waiting for your 
_ modem to transfer data to your com- 





USE YOUR WORDS 
INSTEAD OF A MOUSE 


If you are tired of battling with a 
mouse to navigate through Win- 
dows, check out the JustVoice 
speech-recognition system. The 
software responds to commands 
such as “Open a file” and “E-mail 
the document” without requiring 
additional keyboard input. The soft- 
ware operates with an 8-, 12-, or 16- 
bit card. The system has an unlimit- 
ed vocabulary size and allows you to 
input commands as needed. The 
software costs $79.95 and includes a 
manual. Interactive Products Inc, 
Eugene, OR. (S03) 341-4964. 

Circle No. 368 












month on two alkaline 
C batteries (included). A 
preassembled tree costs 
$45.50, or you can buy 
the materials to assem- 
ble it for $35.50. Vista, 
Bolingbrook, IL. (708) 
378-5534. 
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puter, the Pereos may be for you. The 
device, a mobile-companion storage 
product for notebooks and subnote- 
books, allows you to carry all of your 
information and software in a pack-__ . 























age that weighs less than 10 oz. The _ : 
Pereos runs on two AA batteries and 


can store from 1 to 100 Gbytes of 
information. It plugs into your com- — 


puter’s parallel port and uses a stan- _ 





dard Windows interface. $595, 
including software. Datasonix Corp, | 
Boulder, CO. (303) 545-9500. : 

Circle No. 366 


CHECK YOUR STARS 


Imagine watching a sunrise on 
Venus or viewing a total eclipse of 
the moon. Now you can, a 

out a high-power telescope or hav- | 
ing to visit a planetarium. The Red- | 


shift CD-ROM allows you to place | 


yourself anywhere in space and | 
time, from your own backyard to | 
the most remote corner of the solar | 
system. Redshift displays over | 
300,000 stars and more thai 40 ,000. 

comets, asteroids, and deep-space © 
objects. You can purchase the CD- 
ROM for either the Mac or PC. $99. 
Maris Multimedia, San Rafael, CA. 
(800) 336-0185. Circle No. 369 





DATA ANALYSIS GETS EASIER 


KwitStat 4 allows you to quickly 
summarize data into understand- 


able charts and tables. The soft- ~ 
ware’s 3D SmartPoint feature dis- — 


plays the data “behind” the graph. 
You can use the software for fore- 
casting, quality control, analysis 
graphics, and comparative statistics. 
$229. TexaSoft, Cedar Hill, TX. 
(214) 291-2115. Circle No. 371 


Lots of cable assemblies. 
Only one name to remember. AMP. 





Cutting edge digital. Garden-variety 
ribbon. High-performance fiber. What- 
ever your cable assembly needs - from 
the standard to the technologically 
advanced — there's only one company 
to call. AMP. 

Our cable assemblies for high-speed 
data applications provide effective signal 
management for your advanced designs. 
We control all the details, custom-fitting 
our own cables, connectors, and termi- 
nation techniques to meet your critical 
impedance and risetime parameters. 
Control lets us keep a lid on costs, too. 
Categories: transmission Ine, microstrip, 
coax ribbon, and extremely fine-gauge 


coax are available for all demanding 
applications. 

For commodity needs, our global 
manufacturing and distribution strength 
is your key to reliable, affordable assem- 
blies— and reliable delivery anywhere in 
the world. And iffiber is your medium 
of choice, our leadership in fiber opticsis 
your ticket to higher performance, value, 
design ease and simpler manufacturing. 

So remember, when the occasion calls 
for cable assemblies, you can count on 
our capabilities — from design assistance 
to volume production. And all the details 
are just one phone call away. 





AMP is a trademark. 


Scandinavia: Sweden 46-8-580-833-00 (fax 46-8-580-194-70 

Central Europe: Holland 31-73-20-0911 (fax 31-73-21-2365); Germany 49-6103-7090 (fax 49-6103-709223); 
Great Britain 44-81-954-2356 (fax 44-81-954-6234 

Southern Europe: France 33-1-34-20-8888 (fax 33-1-34-20-8600); Italy 39-11-401-21111 (fax 39-11-403-1116); 
Spain 34-3-200-8466 (fax 34-3-201-7879 
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The Xplor-32 personal digital con- 
troller (PDC) combines read/write 
hnology with a Basic interpreter. 


VIAKE THE PLAY THIS SEASON 


oO Ee EEE EEEEEOEPEPOEPET TTT Tee 





on all you arm-chair quarter- 
backs: “NFL's Greatest Plays,” an inter- 
active CD-ROM, could be the perfect 
ion to your football season. The 
ontains 7S of the greatest plays in 
football history, as determined by the 
‘N L. The program allows you to study 
_eac play from three camera angles and 
_the plays at any speed, forward or 
. YOu can also call up the statis- 
tics of each play, including the players, 
st re, field conditions, and game out- 
. The CD requires a Windows 
with 2 Mbytes of hard-disk space, 
Ubytes of memory, and a 386 eal 
sor (486 recommended), or a Macin- 
tosh with 2 Mbytes of hard-disk space, 
3 Mbytes of RAM, a 68030 processor or 






















better, and System 7.0 or higher. The 
CD costs less than $30. Turner Inter- 
active, Atlanta, GA. (800) 294-0022. 
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_ GIVE YOUR PRODUCT A VOICE 
| The ET-VM2000 module allows you 
_ to design natural voice recordings 
| ona 1X2.4-in. board. The module 
has 20 sec of recording time, an 
{| onboard microphone, a record but- 
| ton, and an LED record indicator. 
_| The device has a 100-year message 
_ {| retention and does not require a 
_| programmer. $50 for two. Elec- 
| tronic Design to Market Inc, Tole- 

| do, OH. Joe 389-0354. 
L _ Circle No. 377 
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The board, which measures 2.15 2.2 
in., includes an Intel 80C32 CPU, an 
8-kbyte EEPROM, a serial port, and a 
SV regulator. You can use the board 
for embedded control, to limit moni- 
toring, and for data-logging applica- 
tions. You can interactively edit Basic 
programs, and any stored Basic pro- 
gram automatically executes on 
power-up. $59.95. Blue Earth 
Research, Mankato, MN. (507) 387- 
4001. Circle No. 372 




























INCREASE YOUR NIGHT VISION 


The Night Vision B-19 is a high- 
performance night-vision device 
ideal for amateur astronomers, 
scientists, or nature lovers who 
MieeVol acon >.4o)(e}auaaitatuiibuceliteler 
ings at night. The device contains 
an electrostatic image intensifier 
tube with low power consump- 
tion and has a built-in illumina- 
tor. $695. Pressebo Electronics, 
Ventura, CA. (805) 659-4055. 
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846-4990. 





TURN YOUR FAX MACHINE 
INTO A PRINTER 


Datafax+ Windows fax software 
comes bundled with Trio FaxCon- 
verter, a pocket-sized device that 


converts any fax machine into a 


scanner or a local printer. The con- 
verter lets you scan a document into 
a PC and process it by using OCR 
(optical character recognition). The 
software includes a DOS client so the 
device can run under Windows or 


-DOS workstations. Features include 


a quick-fax icon that lets you take 
information from any Windows 
application and instantly fax it, 


without needing to leave the appli- 


cation. Best of all, the software lets 
you block incoming numbers to pre- 
vent junk faxes. $129. Trio Infor- 
mation Systems, Raleigh, NC. (919) 
Circle No. 373 


TEXT TALK 


This text-to-speech software con- 
verts ASCII text into natural-sound- 
ing artificial speech under Windows 
3.1. To generate text to speech, the 
software’s linguistic module first 
analyzes the ASCII text input. The 
phonetic module then takes the lin- 
guistic module’s output and calcu- 
lates speech parameters, and the 
acoustic module generates the 
speech. The software package 
includes sample programs, a refer- 
ence guide, and an evaluation pack- 
age. $1999. Lernout & Hauspie, 
Woburn, MA. (617) 932-4118. 
Circle No. 376 





SUBNOTEBOOK EXPANDED TO INCLUDE DISK-BASED APPLICATI 


Hewlett-Packard, Palo Alto, CA. (800) 443-1254. 


| The OmniBook 430 PC allows users to access and run their choice of applica- | 
| tions. The PC contains a 105-Mbyte hard drive with 6 Mbytes of RAM. It’s easy | 
| to carry, measuring only 11.1<6.4X1.4 in. and weighing just 2.9 lbs. Special | 
: features include instant on, which allows you to resume working in the same | 
| program when turning on the machine, even if you didn’t save the file. $1599. | 
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AMP filtered connectors drop in. 
EMI problems drop out. 





If you're tackling EMI noise problems 
with discrete components on the pcb, 
we've got a much better idea for you. AMP 
filtered connectors provide the EMI 
answer you're looking for - and they do 
it quicker, and easier, at a lower cost. 

These one-piece, fully integrated 
problem-solvers drop right in to stan- 
dard footprints — eliminating the hassle 
and time loss of board redesign when 
you find yourself facing EMI problems 
in a finished design, or in an existing 
product. 

And if you need to control costs, 
just add up the expense of on-board 
filtering -loose components, inventory 
cost, extra assembly steps, and lost 
board real estate - and compare for 
yourself. Filtered versions of our most 


popular connector types do a better job, 
with solid, characterized performance. 
And they can often do it at a lower 

final cost. 

We offer the broadest range of 
filtering technologies available, in the 
world’s best connectors (ours) -from 
sub-Ds to mini-ribbon cable, mini-DINs 
to mod jacks. We also have loose-piece 
and cable styles, and provide custom 
services as well. 

When you're up against EMI 
problems - or better yet, before you 
come up against them-we can provide 
the fast, simple solution, and save you 
money at the same time! Talk with 
your AMP distributor for details, or 
give us a call today. 

AMP is a trademark. 





Scandinavia: Sweden 46-8-580-833-00 (fax 46-8-580-194-70) 

Central Europe: Holland 31-73-20-0911 (fax 31-73-21-2365); Germany 49-6103-7090 (fax 49-6103-709223); 
Great Britain 44-81-954-2356 (fax 44-81-954-6234) 

Southern Europe: France 33-1-34-20-8888 (fax 33-1-34-20-8600); Italy 39-11-401-21111 (fax 39-11-403-1116), 
Spain 34-3-200-8466 (fax 34-3-201-7879) 
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THUMBING ON THE INTERNET 












en't cruised the Internet yet, try picking up the CD-ROM, “Hitch- 
the Information Highway.” This Windows software package is fun 
e and experienced user alike. The CD includes Softerm communi- 
oftware and terminal emulators, instructional video clips in AVI for- 
| subscriptions to several on-line services, and reference documenta- 
he on-disk document library has text to books, such as Internet Basics 
ditchhiker’s Guide to the Internet, along with a SLIP (Serial-Line Internet Pro- 
ol) TCP/IP (Transmission Internet Protocol, Internet Protocol) kernel for 
serious Internet users. You can also look through a database of more than 
15,000 BBS descriptions. And, just for fun, you get Icon Hear-it, a software pack- 
hat adds sound to your Windows icons—and even lets you cheat at Soli- 
$99.99. Moon Valley Software, San Luis Obispo, CA. (805) 781-3890. 
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HIGH- LYING SOFTWARE 














requires Windows 3.1 or higher and 
contains 3-D tutorials and text 








“The Greatest Paper Airplanes” pro-_ 
vides a high-tech twist on making © 
paper airplanes. The software — 


explanations to give you a step-by- _ 


parks color printing to give you path: 
planes an artistic or military design. 
The software regularly costs $39.95, 
but the price is taking a nose dive to 

_ $29.95 through December. Kitty-_ 
Hawk Software, Tucson, AZ. (602) 

step guide on how to fold each of 79 7-4583. 
the 25 airplanes. The software sup- 
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ONE-TOUCH CURSOR-CONTROL 
AND CLICK FUNCTIONS 


The ClickStick computer pointer 
combines cursor-control and prima- 
ry-click-button functions in one 
joystick for PCs. One tap of the joy- 
stick acts as a mouse click; two taps 
initiate a double click. The $150 
price includes software and design |. 
instructions. Interlink Electronics, | 
Camarillo, CA. (805) 484-8855. =F 
Circle No. 381 





WINTER READING. 






Lawrence O’Gorman and Rangachar 
Kasturi. IEEE Computer Society Press, 
994, Los Alamitos, CA. $44. 

This book provides an easy-to-use 
uide for the techniques, systems, and 
ethods used in document image 
nalysis. Each chapter allows you to 
lentify and address the difficulties 
options associated with the auto- 
tic interpretation of printed and 
\dwritten documents. | 
Circle No. 382 


n Chips: Implementing Vision 
ithms with Analog VLSI Circuit, 
ed by Christof Koch and Hua Li. 
E Computer Society Press, 1994, 
9s Almitos, CA. $55. 

You can explore the recent advances 
see gipP agientation of vision algo- 
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otument Image Analysis, edited iy 







to alog vision chips.. The — 
: problems.of cae 










vision and examines the Aoquisition OF 
early images and the use of spatiotem- 
poral filtering to remove noise and 
emphasize image features. 
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Electronic Logic Systems, 3rd ed, by 
A.E.A. Almaini. Prentice Hall Interna- 
tional, 1994, Hertfordshire, UK. $64. 

This reference guide to electronic 
logic systems describes essential theo- 
ry, components, and practical design 
techniques for combinational and 


sequential logic circuits. 
Circle No. 384 


LabView Graphical Programming— 
Practical Applications in Instrumen- 
tation and Control, by Gary W John- 
son. McGraw-Hill, 1994, New York, 
NY. $45. 

_ This book gives you an in-depth 


‘tutorial on. how to use LabView and. 












aEsHiop Cnt to y develo gata: 
mated instrumentation systems for 
engineering and scientific applica- 
tions. You can use the book and 
included disk as a system-develop- 
ment guide and for data acquisition, 
instrument control, and analysis. 
Circle No. 385 

























IEEE Brainbuster Gamebook, by 
Donald R Mack. IEEE Press, 1992, New 
York, NY. $9.95 
Give yourself a mental whee 
with this book of over 180 brain 
teasers. You can choose among logic, 
mathematical, and engineering prob- 
lems beginning with easier problems 
and working your way up to the more 
difficult. And, best of all, the book pro- 
vides in-depth solutions. 
Circle No. 386 








Faster than an analog scope. 
And with instant replay. 


If you’ve ever dreamed of an 
instrument that combines the best 
of both analog and digital scopes, your wish 
has been granted. Tektronix TDS 700A TruCapture™ 
oscilloscopes are actually faster than the fastest ana- 
log scopes. Yet they give you the playback power of 
digital technology. All at the touch of a button. 
Our new InstaVu™ acquisition system is the key 


to this performance. In a second, it 






captures glitches 


| that might take 


55A-500053 












other digitizing scopes hours 
to find. Such as events you could 
see with an analog scope but were 
unable to store and review later. 

The TDS 700A series gives you true representation of 
signals, with up to 1 GHz bandwidth and a 4 GS/s sample 
rate. Plus, it’s got the same familiar interface as the entire 
TDS line so you won’t have to learn anything new. 

To discover how the world’s fastest oscilloscope 
can help you work more efficiently, call your local 


Tektronix Representative today. 


Tektronix 








q 'S0 9001 ©1994 Tektronix Inc. All rights reserved. Tektronix, InstaVu, and 
unc o = TruCapture are trademarks of Tektronix, Inc. 








OMPLETE HIGH-FREQUENCY 


MIXED SIGNAL WITH 60K DIGITAL GATES e CUSTOM e HYBRIDS 








wi High-Frequency Designs Quick with QuickChip Design Automation 


Maxim's QuickChip design automation approach consists of several “core” array families of 
high-speed bipolar transistors, capacitors, and resistors, optimally configured for interconnec- 
tion. QuickChip arrays are easy to use, and since there are only a few masks to design, 
QuickChip Is less expensive and less time consuming than the full custom approach. Once final 
designs are completed and approved, finished wafers can typically be delivered within 4 weeks. 





This QuickChip 7 array on the GST-1 process has one digital (ECL) macro-tile and four analog macro- 
tiles for a total of: 592 NPNs, 56 PNPs, 64 Schottky diodes, 64 ESD diodes, 1,408 resistors, 48 MOS 


capacitors, and 40 pads. 





QuickChip Project Flow 
|  =——Dafinition Oe Determine feasibility, establish objective specifications, choose 
process, order software. 








Maxim engineers will train you to use QuickChip Design Tools included 
in the QuickTools package: ADS (Analog Design System), QUERC, and 
QuicKic. 


Using ADS, you design and simulate the circuit, check electrical rules 
with QUERC, and layout IC with QuicKic. Maxim will review both 
design and layout. 





Using your QuickChip design, Maxim packages ICs. Over 95% of 1st Final prototypes can be 
Maxim will manufacture die. Up to pass ICs meet the original objective evaluated in your system. 
four custom masks required. spec. Production testing available. 


World-Class Design Tools and Process Capabilities 


Maxim's design tools shorten design time and help meet target specifications on the first pass. 


QuickTools is a powerful software package that provides design engineers with complete IC, schematic, simu- 
lation, and layout capabilities. It includes: 


e ADS, an integrated schematic capture, circuit simulation, results processing, and display environment. 


¢ QuERGC, a bias analysis electrical rules checker. 


e QuickKic, a fast, error-free netlist-driven layout editor that checks process design rules, connectivity,and inter- 
connect parasitics as the layout is being accomplished. 

All processes are available for full custom work. C-Pi/SHPi and GST-1 have QuickChip arrays in various configu- 

rations to meet your requirements. 
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e C-Pi is a recessed-oxide-isolated high-speed complementary bipolar process optimized for analog signal 
acquisition, amplification, and sourcing. Without the vertical PNP option, C-Pi is designated as SHPi. 


¢ GST-1 is a high-speed self-aligned double-polysilicon bipolar process ideally suited for highly integrated, 
mixed analog, and digital ICs. GST-2 offers the highest speed and device density, with 27GHz fts and up to 


60K gates/IC. 
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DESIGN SOLUTIONS UP T0 27GHz 


STATE-OF-THE-ART DESIGN TOOLS AND PROCESS TECHNOLOGIES 
Maxim’s Full Custom Approach 


In addition to the QuickChip approach, Maxim also offers a high-frequency full custom capabil- 
ity. This method is ideal for high-volume products where optimized unit cost reduction and ulti- 
mate high frequency performance are key factors. Full custom offers complete flexibility in 
choosing individual devices and location. Your custom IC can be fully designed by either 
Maxim's experienced design staff or by your own skilled analog designers using Maxim’s 
design tools. 








This 8-bit 500 Msamples/sec A/D converter is a full custom design. It has full flash topology and 
greater than 500MHz small signal bandwidth. 


Hybrid and Module Development 


Our high-frequency hybrid design and manufacturing group can develop your com- 
plete system. Using HCAD-III, an internally developed hybrid software design and lay- 
out system, multi-chip modules (MCMs) can be developed that will work right the first 
time. Process capabilities include: thick film, thin film, multilayer ceramic, MCM, chip 
and wire, mixed technologies, electro-optic, and electrical test and trim up to 60GHz. 
Examples of previously designed hybrids include 350MHz video display drivers and 
ATE pin drivers for 1OOMHz test systems. Our high-frequency packaging and assembly 
expertise is second to none! Let Maxim help you with high-frequency problems. 











This multichip module uses two full custom Maxim ICs and two custom CMOS ICs. It represents a complete 200MHz analog 
oscilloscope on a board. 


High-Frequency Our Free High-Frequency ASIC Development Handbook takes you 
Sentaneatl through all the steps to integrate your 
circuitry on high-performance ASICs and Modules. 
To get started, call Maxim Toll Free at 1-800-809-0840 
to discuss your specific application. 





Another of Our Many Success Stories: Tektronix Uses Maxim’s 
Custom ASIC Processes for its TDS Series Oscilloscopes 


Case History #5: The Tektronix TDS 544A Four- 

Channel 500MHz Color Digitizing Oscilloscope 

received EDN’s Test and Measurement Product of the 

Year Award. This product contains 13 custom ICs and 

four custom hybrids manufactured using Maxim's 

SHPi and GST-1 processes. Maxim-fabricated circuits 

include four 250 MS/sec A/D converters for signal 

acquisition, circuits that provide normal and specialized trigger functions, a 500MHz buffer with 
precision delay adjustment, wide band input amplifiers with variable gain and position control, 
and hybrid precision attenuators with Maxim die. Maxim-fabricated circuits make possible this 
instrument and many others in the Tektronix Test and Measurement family of products. 





geo 
> 
« 


MA AALS 


CIRCLE NO. 104 


I 


Certificate Number: 30337 





EDN December 8 1994 = 51 














Discover the Worl 
Without Payi 


You want to get into the world of real 32-bit architecture with 4Gbyte memory address space. 
32-bit embedded processing but you Performance with a 20MHz CPU giving up to 

don’t want to pay the earth? 2O0MIPS, and benchmarks of 704k Whetstones and 
Now you can with SGS-THOMSON’s STEK400. 8193 Dhrystones per second. Price that puts the 
Following the successful starter kit format used T400 well within the reach of your applications budget 
for the ST6 and ST9 microcontrollers, the kit - under $20 in volume, or, in other words, less than 
contains everything you need to evaluate and start $1/MIPS. 

development of your own 32-bit embedded system, 

including an ANSI C compiler with full documentation Simply Better for High-End Applications 
and target board. In addition the STEK400 includes a 
quick start manual to get you working straight away, 
plus the T400 family databook. 


The T400 makes it easy to develop systems and 
applications software even for demanding applications 
like fax machines, laser printers, GPS handsets and 
T400 Power Performance Price wherever else price and performance are the major 
The T400 offers the optimum mix of power, parameters for success. 

performance and price for all high-end embedded The T400 microprocessor contains many facilities 
processor applications. Power from a RISC-based for simplifying both hardware and software design. 








| of Embedded Processing 
ig the Earth 





In-built programmable interface 


Data transfer port for in-line programming, 
diagnostics and I/O 


Programmable memory interface 
Single external 5MHz clock 


High code density so your application 
code occupies less memory 


Comprehensive library and hardware 
support for multitasking, intertask 
communication and the use of timers 
and interrupts 


If you want to know more on better microprocessing 
for demanding applications, fill in the coupon - 
you'll find the world of 32-bit embedded processing 
won't cost you the earth. 


' I want to open up the world of 32-bit embedded 


| processing, please rush me: 
| 


'[J The STEK400 Evaluation and Development Kit 
for under $600 


| 
1 (J Information on the T400 32-bit microprocessor 
| 
| 
| 


Name. ~ 

'Company. 

| Street. 

| 

arene 

| City aia Tats. Zip 
| Tel Fax 


| Offer continues while stocks last 


T400 Marketing, SGS-THOMSON Microelectronics, 55 Old Bedford Road, Lincoln North, 


Lincoln, Massachusetts 01773, Tel: (617) 259 0300, Fax: (617) 259 4420 


SGS-THOMSON 
- MICROELECTRONICS 


Service and lechnology 


CIRCLE NO. 144 
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Why Is The Industry Rallying 


The people have spoken. AMD*has heard committed to supplying compatible Flash 
your demands for Flash technology that devices. And AMD is committed to volume, 
reduces system costs through single power now and in the future, with the world’s largest, 
Supply operation. And AMD has deliv- < 0.5 micron Flash manufacturing facility. 
ered — with the Am29Fxxx family of i... Which means more sources, and more 
5.0 Volt-only Flash devices. >° Flash memories for you. 


The response was overwhelming. "* Why has AMD Flash garnered such 
The industry is lining up behind the is, strong support? Because the Am29Fxxx 
Am29Fxxx Flash standard. Fujitsu, — tie 4m29Fox Flash family rangesin. family offers what engineers need. 


density from 1 to 16 Mbits and includ 
Motorola, and SGS-Thomson are xBAl6 userconfigurable design INCLUding our patented Negative Gate 


One AMD Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1994 Advanced Micro Devices, Inc. AMD and the AMD logo are registered trademarks of Advanced Micro Devices, Inc. All other brand or product names are property of their respective holders. 
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Erase technology for cost effective 5.0 Volt-only 
operation. Embedded algorithms for easy 
design implementation. Sector erase for flexi- 

le upgrades. JEDEC standard compliance. 
Even 100,000 read/write cycles —the highest 
reliability available. Guaranteed. 

Word has definitely hit the streets about 
AMD Flash. So pick up the phone and get 
the whole story on the AMD Flash family. 
Contact your local AMD sales office, listed 


For more information on the 29Fxxx Flash family, contact your local AMD sales office or sales representative. International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; 





Behind AMD's Flash Family? 


below, for our brochures and a complete Flas 
Data Book. And see for yourself why so many 
have raised their standards to 
those of the AMD Flash family. 






Ask for 
Literature 
Pack 18X. 





® 


Advanced Micro Devices 


Manchester area (0925) 830 380; Milano (02) 339-05 41; Miinchen (089) 45053-0; Osaka (06) 243 32 50;Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 











PC/104 expandable PCs are the practical way 
to embed the PC architecture in space- and 
power-sensitive applications. By standardiz- 
ing hardware and software around the broadly 
supported PC architecture, you can save sub- 
stantial development costs, risks, and time. 


Rugged, reliable, and built for -40°C to +85 C 
temperature environments, these compact 
computers go where most others cannot. 
You'll find that our embedded PCs and assort 


ed PC/104 modules offer you a standard PC- 
compatible platform at a fraction of the cost of 


a custom design with additional features. 





The ultra-compact PC/104 modules can be 
stacked atop each other or as a mezzanine bus 
on a larger embedded PC. WinSystems offers 
both busless embedded single board computers 


with PC/104 expansion and also computers 
with a hybrid of both STD Bus and PC/104 
bus support. 


Call or write for 
a free Catalog. 


WinSystems’ 





CIRCLE NO. 189 
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Low-cost FPGA-design 
starter kits. Four design 
kits for FPGAs are available. 
The $695 Integrator Series 
FPGA starter kit includes 
the TI-ALS action logic sys- 
tem with Viewlogic or 
OrCAD libraries and utili- 
ties, the Module Mover, and 
logic-integration software. 
The high-end design kit, the 
FPGA deluxe, costs $4495 
and includes schematic cap- 
ture, PLD-equation entry, 
simulation, logic synthesis, 
and a device programmer. 
Texas Instruments, Dallas, 
TX. (800) 477-8924, ext 4500. 
Circle No. 461 





A. psP56001 
development board 
costs $199. The 
Mighty Might 56001 
(MM56001) development 
system is based on the 
BNK56-MOD1 board, which 
contains a 33-MHz Motorola 
DSP56001 DSP chip, 96 
kbytes of zero-wait-state 
SRAM, and 32 kbytes of 
EPROM. The system also 
includes the BNK56-MOD7 
controller module for 
development. It has an RS- 
232C interface, which allows 
communication between the 
BNK56-MOD1 and the host. 
It also includes a debugger 
and a C utility library. In 
the host-computer/debug 
mode, the debugger has full 
control over the DSP. You 
can view and modify 
registers and memory, 
single step, set breakpoints, 
and download code. BNK 
Electronics Inc, Englewood 
Cliffs, NJ. (201) 894-5905. 
Circle No. 462 


Miniature 8W dc/dc con- 
verters are 100% burned 


in. The 800 series of SW de/dc ! 


converters is 100% burned in 
for 72 hours. The units’ six- 
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sided metal case measures 
1X2X0.375 in. They operate 
over a -30 to +71°C range 
with no derating or heat sink- 
ing. The series features 5, 12, 
and 15V outputs in single-, 
double-, and triple-output 
models. The units also have 
input filters and remote on/off 
control. $58 to $66.50. Con- 
version Devices, 
Brockton, MA. (508) 
559-0880. 
Circle No. 463 


DIP converters 
output 1W. D-3 
de/de converters 
output 1.2W (1W 
for the 5V output 
models). Housed in a DIP- 
type package measuring 
0.50.4 in., the units accept 
inputs of 5, 12, 15, or 24V 
and output 5, 9, 12, 15, 24, 
+5, +12, or +15V. Output 
voltage accuracy equals 
+5%, and total output ripple 
and noise measures 150 mW 
p-p max. Operating range 
spans 0 to 70°C. $18.75 and 
$19.75 for single- and dual- 
output models, respectively. 
Alban Inc, Santa Clara, CA. 
(408) 988-3949. 

Circle No. 464 


Silvered-mica snubbers 
quash 100,000-V/,.sec 
transients. The Snubber 
Mike line of silvered-mica 
capacitors handles 3.7-kA 
peak currents and 8.7A 
steady state. These units 
exhibit unmeasurable 


| dA changes i in capacitance over 


| frequency and temperature 
| and withstand millions of 
“shots” without degrading. 

i Capacitances range from 

: 100 pF to 0.01 wF, and volt- 
ages range from 500 to 1.5 
kV de. $0.15. Cornell 

| Dublier, New Bedford, MA. 
| (508) 996-8564. 

I Circle No. 465 


dq external resistor programs 





| Voice chip attains con- 

| sumer pricing. The 
ISD1100 is a solid-state 

| analog record and playback 

; device that stores 10 sec of 

; sampled audio. Because it 

: stores the audio as analog 

: charge levels in KEPROM, 

: the device does not need 

: A/D conversion. It contains 

' input and output preampli- 

i fiers, AGC, and filters on- 

| chip. $5.48 in DIPs; $4.18 as 
bare die (1000). Informa- 

| tion Storage Devices, San 

; Jose, CA. (800) 332-8638. 

Circle No. 466 
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7 ICs drive optocouplers 
or serve as power-sup- 

| ply front ends. The 

| UC39431 and UC39432 ICs 

| contain an accurate voltage 

| reference, a high gain-band- 

| width error 

| amplifier, and a 

; linear-transcon- 

ductance out- 

put-stage cur- 

rent source. In 

: Optocoupler 

| applications, the 

| linear transcon- 

| ductance ampli- 

| fier replaces a 

| common-emitter 

| transistor 

| amplifier, which 

| 
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acteristics, to provide accu- 
: rate control of the LED cur- 
- rent. The UC39481 also 
: includes three precision, 
' low-temperature-coefficient 
' resistors, which you connect 
i to provide one of six regu- 
lated output voltages. An 


the UC39432’s transconduc- 
tance amplifier, allowing a 
; more stable design in 
- closed-loop optocoupler- 
: feedback applications. $1.25 
: (1000). Unitrode Integrat- 
: ed Circuits Corp, Merri- 
' mack, NH. (603) 424-2410. 
Circle No. 467 
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$15 (1000). { e device offers 
interfaces for the Windows 
Sound System, the AT bus, 
the OPL-3 and -4, and 
MIDI. It also has a CD- 
ROM-drive interface and 
handles 16- bit data at a 48- 
kHz data rate. Opti Inc, 
Santa Clara, CA. (408) 980- 
8860. Circle No. 468 









MPEG oudia ) decoder fits 
in small package. 1 
SAA2500 MPEG qeudder 
complies with MPE 
1 and 2 and automatically 
conforms to the audio data 
rate. It also demultiplexes 
ancillary data in the audio 
bit stream. The device has 
selectable output-data pre- 
cision from 16 to 22 bits and 
provides automatic de- 
emphasis of the decoded 
audio. Sample cost is $25. 
Philips Semiconductors, 
Sunnyvale, CA. (800) 447- 
1500, ext 3000. Circle No. 469 








A VME board offers 
multiprocessor capabili- 
ty. Based on dual 
TMS320C40 DSP chips, the 
DSP220 6U VME board 
offers 80 Mflops of peak pro- 
cessing power. Hach proces- 
sor has 128 kbytes of 
EPROM and a 2kX 16-bit 
dual-ported SRAM along 
with zero-wait-state pro- 
gram memory. The commu- 
nications ports on the C40 
connect to the VME P2 con- 
nector. $5495. Olsson 
Research Inc, Edmonds, 
WA. (206) 778-9480. 

Circle No. 470 





Tiny video system trans- 
mits long distances. The 
PC-7 video system, which 
comprises three small 
boards and a 2.7-o0z color 
video camera, fits in small 
spaces and can transmit 
without wires as far as 10 
mi. The boards are connect- 
ed by flexible ribbon cable 
and can be arranged in dif- 
ferent configurations. The 
smallest configuration is a 
2.25-in. cube. Camera, $370; 
transmitters start at $50. 
Supercircuits, Austin, TX. 
(512) 335-9777. Circle No. 471 


Wireless data link con- 
nects computer equip- 
ment. A pair of transceiver 
units known as Comrad 
enables a computer to com- 
municate wirelessly with 
another computer or with 
peripheral equipment. The 
units connect to RS-232C 
ports and operate on the 
900-MHz radio band. No 
FCC license is necessary. 
$429.95. Communications 
R&D Corp, Indianapolis, 
IN. (817) 290-9107. 

Circle No. 472 


Digital-coupler IC re- 
places optocouplers. The 
ISO150 uses high-voltage 
capacitors instead of an 
LED and photodiode to 
transmit signals across the 
isolation barrier. This 
alternative device to high- 
speed optocouplers offers 
faster performance, lower 
power consumption, and 
better isolation specifi- 
cations. The coupler also 
acts as a transceiver, 
whereas optocouplers are 
unidirectional. Primary 
applications include digital 
isolation for A/D and D/A 
conversion, multiplexed 
data transmission, and I/O- 
port isolation in instru- 
ments. The IC requires no 
external components. Key 
specifications include an 80- 
Mbps typical data rate, 25-_ 
mW max power con- 
sumption per channel, 
2400V-rms isolated partial 
discharge, and 16.5-mm 
creepage distance. In a 24- 
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pin DIP, $7.75 (1000). Burr- 
Brown Corp, Tucson, AZ. 
(602) 746-1111. 

Circle No. 473 


Featherweight PC needs 
only 50 mW. The uVG25 
PC-compatible module mea- 
sures 52X80 mm and con- 
sumes 50 mW at 5V. The 
module uses two 50-pin con- 
nectors for interface to your 
system; it offers 32 parallel 
I/O lines, two serial chan- 
nels, and a real-time clock. 
The module’s processing 
core includes a 10-MHz V25 
processor and as much as 1 
Mbyte of memory. From 
$120. Skylake Talix, 
Southampton, Hampshire, 
UK. (44) 703-666403. 

Circle No. 474 





A PCMCIA sockets 
and plugs adopt various 
orientations. A line of 
PCMCIA sockets and plugs 
suits traditional horizontal 
as well as vertical orienta- 
tion. Through-hole and sur- 
face-mount versions are 
available. Standard options 
on most plugs include left- 
or right-hand ejector but- 
tons, electrostatic-discharge 


elips, and locking clips. An 


88-pin plug for DRAM ecards 
is also available. $0.041 per 
pin for sockets and $0.037 
per pin for plugs. Delivery 
is five working days ARO. 
Samtec, New Albany, IN. 
(812) 944-6733. 

Circle No. 475 








System adds cellular 
connection to PCs. The 
Ubiquity 2000 attaches to a 
mobile computer via a serial 
port and provides a range of 
voice and fax cellular-com- 
munication services. It 
transfers wireless data over 
cellular-digital-packet-data 
(CDPD) or circuit-switched 
cellular systems. The sys- 
tem permits clear, wireless 
voice and data communica- 
tion inside buildings and in 
fringe areas. $1595. Pacific 
Communication Sciences 
Inc, San Diego, CA. (619) 
535-9500. Circle No. 476 


Fuzzy-logic design and 
simulation tool offers 
increased capability. 
CubiCale 2.0 offers a variety 
of improvements over the 
previous version. Those 
improvements include 
control over each step of 
the fuzzy inference 
process, 3-D-decision 
surface-display plots, 
and array-variable sup- 


simulation, including 
nonfuzzy computations. 
CubiCale 2.0 costs $495; 
an upgrade from the 
previous version costs $100. 
The programmers version, 
CubiCale RTC 2.0, costs 
$795, and an upgrade costs 
$150. HyperLogic, Escondi- 
do, CA. (619) 746-4089. 

Circle No. 477 


Embed your state 
diagram. Many embedded 
systems can benefit by 
using finite-state machines 
(FSMs). However, the best 
way to develop and describe 
an F'SM is with state 
diagrams. But then you 
must embark upon the 
tedious conversion of the 
FSM into working code. 
BetterState software from 


port for complete system 


R-Active now solves that 
problem by generating code 
for you once you design the 
FSM. BetterState 
generates C, C++, VHDL, 
or Verilog HDL code. The 
program allows you to input 
your state diagrams via 
graphical images on an IBM 
PC running Windows. 
BetterState allows for 





ar 
listings. You can select an 
if-then-else or a table 















method of generation. 
$1195. R-Active, 
Cupertino, CA. (408) 252- 


2808. Circle No. 478 





A Heat-pipe heat 
sinks cool power semi- 
conductors. A line of heat- 
pipe heat sinks uses a non- 
ozone-depleting fiuid. The 
heat sinks suit outside-trac- 
tion applications. Standard 
models are available for 
semiconductor devices up to 
3.94 in. in diameter and dis- 
sipate up to 83000W. Models 
with thermal resistances as 
low at 0.01°C/W at 10-ft/sec 
airflow are available. $260 
(1000). Thermacore Inc, 
Lancaster, PA. (717) 569- 
6551. Circle No. 479 


Single-board computer 
runs Basic. Based on the 
8032 processor, the ANC- 
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Broadband silicon 

from TI: Your entry 

to the information 
superhighway. 


ATM to the desktop, today. Tl is 
now sampling a two-piece ATM chip- 
set that’s been created specifically 
for workstations: the TDC1560 and 
the TDC1500. 

Developed jointly by Texas 
Instruments, Sun and Synoptics, the 
TDC1560 SAR device can handle the 
complete processing of AAL5, for both 
present and future network traffic. 
What’s more, you can seamlessly inter- 
face with the ATM line-interface device 
and the host bus to allow cost-effective 
designs with optimised performance. 

The TDC1500 is a single-chip ATM 
line interface that includes every stage of 
the SONET network termination all the 
way from an integrated clock recovery 
to the UTOPIA-compliant cell interface. 
(The TDC1500A, which will have SDH 
capability, will be available soon.) 

ATM to the complete network, 
today. Using advanced, high-speed 
submicron CMOS and BiCMOS tech- 
nologies, Texas Instruments offers 
you a family of dedicated solutions 
for a wide range of applications: hubs, 
switches, central office equipment, 
cross connects and PCs. 

Whichever route you take — El, 
T1, E38, STM-1, STS-3 or STS-12c — 
broadband silicon solutions from Texas 
Instruments ease your entry to the 
information superhighway. 


For complete information on how 
you can get networked with TI, simply 
circle the reader service number below. 
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[Speed. But you already knew that, didn’t you. | 





How fast can you turn aVHDL-based design? Never fast enough, 
it seems. Until now. 

With Mentor Graphics’ QuickVHDL, you finally get the performance 
you need to verify yourVHDL design in record time. 

Like VITAL acceleration. With the VITAL standard built in, QuickVHDL 
simulations execute at lightning speed. The first in the industry. 

And unbeatable compile times for simulation. Up to 10x over competitors. 

Plus you get the capacity you need to work on very large designs. And 
the ability to co-simulate with Mentor Graphics’ QuickSim II™ gate-level 
simulator. 

In short, QuickKVHDL makes the turns faster than anyone. 

QuickVHDL is made all the better by the outstanding power of HP 
workstations. And HP MPower, which lets engineers join powerful produc- 
tivity teams without ever leaving their desks. All guaranteed by Mentor 
Graphics’ status as a premier solutions provider for Hewlett-Packard. 

Phone 1-800-547-3000, dept. 340, for more information on the power 
of Mentor Graphics’ QuickVHDL, HP workstations and HP MPower. 

Or just E-mail us at qvhdl_mgc@mentorg.com. 


> WE 


We mean business. 
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3052B module allows 
designers to create applica- 
tions programs in Basic. 
The module offers a 32- 
kbyte RAM bank and sock- 


ets for as much as 64 kbytes ; 


of PROM in addition to the 
Basic interpreter in ROM. 
The board includes two 
external interrupts, two 
counter/timers, and eight 
digital I/O lines, along with 
a 20-pin adapter that can be 
wire-wrap configured to 
meet the I/O signal’s pinout 
needs. The board costs 
$198; it’s available without 
Basic for $146. Antona 
Corp, West Los Angeles, 
CA. (810) 478-8995. 

Circle No. 480 






A Heat sinks cool 
T0220, 218, TO3-P, and 
sitiwati devices. A fam- 
ily of 1.65- and 2-in.-wide 
heat sinks mounts vertically 
and provides a threaded 
mounting hole. You can 
mount the heat sinks with 
tin-plated solderable studs 
or screws. $1 (1000); deliv- 
ery is three to four weeks 
ARO. International Elec- 





tronic Research Corp, Bur- 


bank, CA. (213) 849-2481. 
Circle No. 481 


ATM comes to VME sys- 
tems. By connecting to a 
DS3 telephone service, the 
CVME901 board brings 
asynchronous-transfer- 
mode (ATM) communica- 
tions to VME systems. The 
board offers a hardware- 
based ATM adaptation layer 
_(AAL) that handles packet — 


__ segmentation and reassem- 


bly for service categories 
AAL 3/4 and AALS. An on- 
board i960 processor han- 
dles congestion control, 


error checking, and the host 


interface. The board’s DMA 
controller handles data at | 








a 
a 
g 


rates to 48 Mbytes/sec, 

! ensuring that the board can 
handle communications 

| traffic at the DS3 link’s full 
speed. $4597 (100). Cyclone 
; Microsystems, New Haven, 
i CT. (208) 786-5536. 

Circle No. 482 
| 

: 


NiMH batteries hold 
| 40% more juice than 
NiCd t 
_ DR19 and DR31 nick- 
el metal-hydride 
_ (NiMH) batteries last | 
| 40% longer than com- 
parably sized NiCd 
batteries. The DR19 
; | isal0.8V, 1500- 
| mdAhr battery ina 
9X4%5A package. The 
DR31 is a 10.8V, 
i 2400-mAhr battery in a 
| 9x43 A package. DR19, $99; 
| DR31, $169 (retail). Dura: 
| cell International Inc, 
| Bethel, CT. (203) 796-3281. 
Circle No. 483 


Bi? 


iA PTC thermistors 

: make dandy self-regu- 
| lating heaters. Positive- 
) temperature-coefficient 


¥ (PTC) thermistors combine 
| a heater and thermostat in 


i one ceramic material. 


: Because of their high tem- 

: perature coefficient of resis- 
: tance, these devices respond 
: to temperature changes by 
automatically adjusting 
| their power dissipation, 
maintaining a nearly con- 





| stant body temperature 
over a wide ambient-tem- 
| perature range. Configura- 
tions include chips and disks 
; with no leads as well as spe- 
cial configurations with pat- 
terned holes. An application 
note is available. Standard 
devices cost $0.20 to $1 in 
| large quantities. Keystone 
! Carbon Co, St Marys, PA. 
| (814) 781-4444. Circle No. 484 


tteries. The 


I 

Tiny four-channel data 
logger accepts plug-in 

: signal conditioners. The 

; Self-configuring, battery- 

; powered MicroDataLogger 

: accepts signal conditioners 

! for temperature, humidity, 
pressure, light level, ac and 

de current, power, jai 

| nance, occupancy, and rota- 

| tional velocity, among other 

| parameters. The logger 

stores 16,000 12-bit read- 

| ings per channel. An inter- 

j nal real-time clock time- 

; Stamps the data. <$1000. 

3 Architectural 

|| Energy Corp, 

|. Boulder, CO. (303) | 

mM) 444-4149. 
7 Circle No. 485 


= §6Tiny black-and- 

white TV cam- 

_ era comes ona 

| single chip. The 

: V-007’s camera IC 
measures 


1 0.55x0.42 in. A complete 


; camera assembly in an alu- 

' minum case and bearing a 

| 4-mm lens measures 1.387 in. 

| square. The IC has a 

| 312x287-pixel i image-sensor 

| array. Pixel size is 19.6<16 

; pm. Automatic exposure 

; range is 40,000:1, and AGC 

is adjustable to -10 dB. The 
camera is sensitive into the 
infrared. A demo unit oper- 

| ates from a 9V battery and 

| plugs directly into any type 

| of monitor. $249. Marshall 


‘tm leis tie 





| Electronics Inc, Culver 
| City, CA. (810) 390-6608. 
| Circle No. 486 


i Inverter sige inte- 

: grates all power compo- 

i nents for 1-hp motor 
drive. The MHPM7A15A60 
; hybrid power module inte- 

| grates a 3-phase input recti- 

| fier bridge, a 3-phase output 

| inverter, a brake transistor- 

diode, an optional current- 

sense resistor, and a tem- 

|; perature sensor on its 

insulated metal substrate 

(IMS). The 600V, 15A mod- 

ule drives 1-hp (750W) or 

: smaller motors to bring 

: intelligent motor control 

| down to office equipment 

| and household appliances. 

| The output inverter uses 

| matched IGBTs and free- 

| wheel diodes. Other fea- 

| tures include access to both 

j Positive and negative de bus 

; and a single-phase ac-input 

‘ option. $50 (100). Motorola 
Semiconductor Products 

| Sector, Phoenix, AZ. (602) 

| 244-3103. Circle No. 487 


a 
a 





i & Nickel Wotals 
: hydride cell is available 
| in “prismatic” form. The 
| model HHF80T nickel 
j metal-hydride (NiMH) cell 
j comes in rectangular, or 
; “prismatic,” form, permit- 

: ting more densely packed 

: batteries than possible with 
| cylindrical cells. The cells 
| measure 17 mm long x6.1 
| mm wide X67 mm high. The 
| cells have a nominal output 
| voltage of 1.2V and a nomi- 
| nal capacity of 760 mAhr. $8 
| (500 to 1000). Panasonic 
Industrial Co, Secaucus, 
NJ. (800) 848-3979. 
i Circle No. 488 
| 
| 
| 


Camera IC digitizes 
images on chip. The 
i ASIS-1070 CMOS IC 
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integrates a 160 X160-pixel 
photodiode image-sensor 
array with enough active 
circuitry to produce an 
automatic-exposure camera. 
You can select video output 
in analog mode, complete 
with synchronization pulses, 
or in digital mode as 8-bit 
parallel or as serial data. 
The IC operates with a 
frame rate of 0.5 to 24 
frames/sec. The effective 
image-array size is 

1.68 X1.68 mm, and you can 
select from four image 
formats of 120X120, 
120X160, 160X120, or 
160X160 pixels. Additional 
on-chip automatic black- 
level calibration maintains 
image stability without 
external components. The 
IC consumes less than 100 
mW of power and comes in a 
44-pin PQFP. $10 (10,000). 
VLSI Vision Ltd, 
Edinburgh, UK. (81) 539- 
TAA; Circle No. 489 








= One chip and two 
plug-in cards connect 
SCSI-2 to the PCI bus. A 
single 32-bit chip takes 
advantage of the PCI local 
bus to connect directly to a 
SCSI-2 bus. The 86C70 
provides an internal 2-kbyte 
FIFO buffer that facilitates 
synchronous 10-Mbyte/sec 
data-transfer rates. The 
chip comes in a 100-pin 
metric quad flatpack and is 
pin-compatible with NCR’s 


580810 chip. However, . _ 
unlike the NCR chip, ahich . 


requires add-in drivers, the 
36C70 provides built-in 
support for the operating 
system. The 36C70 has 
four functional blocks: 
SCSI, a PCI interface, a 
FIFO buffer, and a serial 
ROM interface. The chip 
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' complies with the PCI 2.0 
| specification. The company 


also offers two PCI-to- 
SCSI cards based on the 


| 36C70 IC. The TMC-3260 

; card features active and 

; autotermination, which lets 
; the card automatically 

: sense if the SCSI card 

: resides in the middle of the 
: SCSI bus and disables 

' termination. The card has 

| SCSI-2 50-pin internal and 


50-pin external connectors. 


| The TMC-3260-MEX card 
| operates in applications 
| that integrate the SCSI 


ROM BIOS into the PCI 
BIOS or that do not require 
a boot ROM. The 36C70 
costs less than $20 
(OEM). The TMC- 
3260 costs $259. 
Future Domain 
Corp, Irvine, CA. 
(714) 253-0400. 
Circle No. 490 


800V half- 

| bridge driver 

| comes in single 
iC. The PWR- 
INT100 i is an 800V, half- 
bridge driver IC that inter- 
faces between 5V control 
logic and MOSFETs driving 
high-voltage, 2-hp, brush- 
less de motors at rates up to 
50 kHz. The IC incorporates 
a lockout for full-bridge 
implementation, which pre- 
vents both high- and low- 
side transistors from turn- 
ing on simultaneously. The 
drivers sink 300 mA and 


~source 150 mA. $1.76 (1000). 


Power Integrations Inc, 


Mountain View, CA. (415) 25 
Circle No. 491 — 


960-3572, 


Red and green LEDs are 
sunlight-visible. The red 
SLA-570 LED provides a 
luminous intensity of 2400 
med at 10 mA, and the green 
version emits 750 med, both 


exhibiting a 24° viewing 
angle. The units have 
100,000-hour MTBF. Green 
LED, $0.07; red LED, $0.125 
(10,000). Rohm Corp, Anti- 
och, TN. (615) 641-2020, ext 
194 Circle No. 492 


Toroidal power trans- 
formers optimize effi- 
ciency and power-to- 
weight ratios. The Toro 
transformer line has power 
ratings from 10 
VA to8 kVA. A 
100-VA model 
weighs 1.9 lbs 
and has an effi- 
ciency rating of 
86%. The trans- 
formers are 
UL1411-listed. 
The units have a 
self-contained 
mounting 
scheme that 
eliminates 
external brack- 
ets. $12 (OEM); delivery 
four to six weeks. Amecon 
Inc, Anaheim, CA. (714) 
634-2220. Circle No. 493 


Zener diodes come in 
surface-mount package. 
The RSZ5200 series of 
zener diodes comes in SOT- 
23-style packages. Zener 
voltages range from 2.5 to 


is 225 mW. The devices’ 
operating range is —55 to 
+150°C. $0.04 (1 million). 
Rohm Corp, Antioch, TN. 
(615) 641-2020, ext 134. 
Circle No. 494 


Extender card allows live 
board insertion. The 
Smart Extender board 
series isolates all signal and 


under test under an on/off- 
switch control. It ramps 
power voltages when activat- 


51V, and power dissipation © 


power connections to a board : 


ed, which prevents power 
spikes, and automatically 
daisy-chains signals to the 
next slot when deactivated. 
It includes resettable fuses 
on the power lines and a 
built-in current monitor. 
The board adds <1-nsec 
delay to signal lines. VME 
and PC/AT bus versions 
available. From $795 
(VME).Catalyst Enterpris- 
es Inc, San ose, CA. (408) 
268- A145, Circle No. 495 






5\4-digit DVM attaches 





meters, the 1.41 X3.75x6.3- 
in. Intellige t DVM includes 
no display; it uses your PC 
to present its readings. The 
$299.95 autoranging unit (1- 






A range version, 
$239.95) offers an error of 


: +0.01% of full-scale-range 


(FSR) and a +0.015% 
F'SR/°C temperature coeffi- 
cient. A $339.95 unit 
reduces errors by 40% and 
is “io as sensitive to temper- 
ature. On the most sensitive 
range, the units resolve 100 
nV; the least sensitive FSR 
is +200V. A differential 
multiplexer scans eight 
inputs; there are two digital 


: OUtputs. Conversion speed 


is 13 readings/sec. Win- 
dows-based software pro- 


| vides full control; it con- 


verts readings to 
engineering units and dis- 


| plays data as numbers or 


graphs. Delta Quest, San 
Jose, CA. (408) 997-8644. 
Circle No. 496 


VME board harnesses 
PowerPC CPU. The VM- 
TR2 and the VGPW2, first 





ae 





Four million transistors. 
Two billion operations per second. 


One chip. 


With the TMS320C80 DSP, there’s no limit to your @™ interactive processing power. So you can realize your 
imagination. And it’s from the technology leader in NG fm imagination and produce products that were once 
Digital Signal Processing — Texas Instruments. ae ff » NS : mm considered beyond reach. 

On one piece of silicon, you'll find four ¢ ‘fi . a >> a For a free brochure and technical data sheet 
parallel Advanced DSPs. Orchestrated by a BENQ \ ie a Y on the highest performance, most highly 
32-bit RISC master processor, with an integral S 3 ™: if , integrated DSP ever produced, simply circle the 


100-MFLOPS floating-point unit. All delivering real-time er reader service number below. 
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models in the PowerEngine 
family of single-board VME 
computers, use the IBM 
PC601 as a core processor. 
The boards run the UNI/X, 
UNI/RT5, and AIX RISC 
System 6000 operating sys- 
tems; they operate at 50- or 
66-MHz clock speeds and 
come with 16 Mbytes of 
memory. From $6000. 
Cetia, Toulon, France. (83) 
94.08.80.00. Circle No. 497 






A Mixed-signal desi: 
tool adds pro- 
grammable logic. Using 
one tool, you now can design 
and simulate a system that 
includes programmable 
logic and discrete digital 
and analog parts. PLSyn, a 
new member of Microsim’s 
Design Center family, adds 
the programmable-logic 
capability. You can describe 
the programmable-logic 
design directly on the 
schematic (along with other 
analog and digital devices); 
use a synthesis language or 
logic symbols; or combine 
both methods. The software 
accommodates hierarchical 
designs with tens of 
thousands of gates. PLSyn 
lets you simulate designs, 
before and after physically 
implementing the pro- 
grammable logic, using 
either timing estimates or 
timing data from the actual 


device implementation. You ! 


can run the simulation on 
ither PLogic (for 
ompletely digital desig 


analog/digital designs). The 
Design Center’s integrated 
environment provides 
interactive stimulus editing 
and graphical waveform 
analysis. Design Center 
with PLSyn costs $3500 to 
$5500 ($4550 to $7150 
internationally) for use on 










or on PSpice A/D (for mixed | t 


! PCs under Microsoft 

| Windows, and $7600 to 

| $14,500 ($9900 to $18,850 

| internationally) for use on 

i Sun workstations under 

“|, =’ ]. Open Windows. 

MicroSim, Irvine, 

CA. (714) 770-3022. 
Circle No. 498 


Updated moth- 
erboard boosts 
speed. The Leop- 
ard 486 SLC2/66 
PC mother- 

| board—a 66-MHz version 

j of a 33-MHz predecessor— _ 
; allows operation at rates as 
: high as 19.3 MIPS. The 

: board’s external-bus speed : 


! remains at 33 MHz, but the ! 


! resident IBM 486SLC2 pP 
| operates at 66 MHz and 
| has a 16-kbyte internal 
| cache. Two VESA local- 
i bus slots allow direct 
| processor access to high- 
; performance peripherals. 
: $399. Alaris Inc, Fremont, 
; CA. (510) 770-5700. 
Circle No. 499 


Timing-driven FPGA 

design from synthesis to 

layout. Neocad’s High 

Level Design Link software 

| for its FPGA Foundry 4.1 

; program links with 

Synopsys’s logic-synthesis 

: tools to let you create 

: designs that meet your 

mine and frequency 
Ye Ye 


p 
to meet those requirements, 
; if possible. The software 
: supports Xilinx 4000-family 
: FPGAs. Prices for High 
| Level Design Link start at 
| $2500. FPGA Foundry 4.1 
also provides design 
| support for Motorola’s 





MPA.1036 FPGA, starting at ! 


$3995. FPGA Foundry 4.1 

i includes Prism, an FPGA 

partitioning tool that 

j maintains timing 

} performance across multiple 

; FPGAs. The tool lets you 

: focus on system design and 

: functional details instead of 
: the size of logic blocks and 
how they are implemented 

i in an FPGA. The Prism 

| partitioning module starts 

| at $3995. Neocad, Boulder, 

i CO. (808) 442-9121. 

Circle No. 500 


: Temperature 

sensor out- 

puts digital 

number. The 

| DS1620 digital 

| thermometer 

i and thermostat 

converts atem- | 

| perature read- 

j ing to a 9-bit 

j digital number 

* in less than 1 

> sec. The sensor |) 

: does not require 

: external digital devices, 

' such as A/D converters. The 

| factory-calibrated unit has 

a 0.5° resolution over the 

| -55 to +125°C temperature 

j range. Two user-definable 

i setpoints allow the unit to 

operate as a thermostat. 
The thermostat stores test 

points in nonvolatile memo- 

| by. $2.50 (5000). Dallas 

: Semiconductor, Dallas, 

| TX. (214) 450-0448. 

Circle No. 501 





| Free demo disk aids 
visual programming. 
Two demo programs show 
how to use the DT VEE and 
VB-EZ visual-program- 
ming tools. DT VEE lets 
you create data-acquisition 
- programs via visual pro- 

' gramming. VB-EZ works 

i with Visual Basic to proto- 














Hisition appli- 
. Data 
nc, Marlboro, 


i ! Chip gau 
charge. The IV 
: monitors and digitally inte- 
grates both charge and dis- 
charge current 
i tery, providing 
| estimate of acti 
| capacity. Th 
senses and ¢ 
j self-discharg 
; a batte 
: vice. Its calculations of 
: capacity remaining include 
: compensation for ter 
' ture, discharge rate, and 
| battery type. $3.75 (10, 000). 


ypensates for 
effects when 







| Microchip hmology. 
| Chandler, AZ. (602) 786- 
| 7200. Circle No. 503 








| DMM/DSOs di 

| transient 

| anomalies. TekMeters are 

| handheld, battery-powered 

| DMM/digital storage 

oscilloscopes (DSOs) with 

; LCDs. The $859 THM 550, 

+ with its single DSO channel, 

: includes one of the custom 

: ICs. The $999 THM 560 and 

! $1259 THM 565—both of 

| which offer two DSO 

| channels—include two of the 

chips. (The THM 565 has a 

backlit display and more 

| features than the other two 

; models.) When you power up 

; one of the units, it behaves 

* as a 4000-count true-rms 
DMM that offers such 

functions as resistance 

: measurement to 40 MQ, an 

| audible continuity 

| indication, and a diode-check 

| mode. Pushing one button 
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CERTIFIED 





package with our new VKP Series DC/DC converters 
nN 



















rier in a 2.3" x 2.4" x 0.45" 





nnovative circuit design using surface mount components 
resulted in a compact, efficient and reliable solution to 
DC/DC conversion needs. 
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power architectures, battery powered systems and 
workstations. Call today for more information and we'll 
show you how this versatile module can optimize your 
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turns on the DSO function. 
The DSO bandwidth is 5 
MHz; each DSO channel can 
acquire 25 Msamples/sec in 
real time. The two-channel 
models sample simul- 
taneously. Six alkaline AA 
cells power the units for 
four hours. You can also use 
rechargeable cells. 
Tektronix Inc, Beaverton, 
OR. (800) 426-2200. 

Circle No. 504 
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Huge DSP chip combines | 

four processors. Follow- 

ing the pattern of many 

DSP-board manufacturers 

that are incorporating 

multiple processors into | 

their designs, Texas 

Instruments is now dupli- | 

cating that trend in silicon. 

The MVP processor | 

(TMS320C80) combines four | 

32-bit integer DSPs, a 32- 

bit RISC processor, and a 

100-Mflops floating-point 

unit into a ¥4-in.-sq device. i 
MVP includes 50 kbytes of 

SRAM, a transfer 

controller, and a video | 

controller. Its transistor | 

count is nearly 4 million, | 

and its combined processing | 

power exceeds 2 billion 

operations/sec. To achieve | 

this density, TI uses a 305- | 

pin ceramic pin-grid array 

and the same 0.5-~m 
process that it uses for 16- 

Mbit DRAMs. The | | 

TMS32C080 is in sample 

production until early 1995, ! 

when full production will be 

available. When in full | 

production, the device will | 

cost $300 to $400. Texas 

Instruments, Houston, TX. | 

(800) 477-8924, ext 4500. 

Circle No. 505 

| 

| 
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Lithium thionyl-chloride 

cells run for 15 years 

continuously outdoors. 

Eternacell lithium thiony]l- 
h 








capacities ranging from 0.9 
to 30 Ahr. Cell sizes include 
2A, %AA, AA, C, D, and 
DD. The cells are hermeti- 
cally sealed in stainless- 
steel cases and have a 15- 
year outdoor service life 
min. 7,A, $4.97; DD, $17.95 





(1000). Power Conversion 
Inc, Elmwood Park, NJ. 


(800) 452-1211. Circle No. 506 


Sponge-metal NiCd cells 


deliver 80% more juice 
than conventional 


NiCds. The SM80 4;A cylin- : 


drical NiCd P130ASJ cell 
has a 1.8-Ahr capacity. You 
can recharge the cell in an 
hour. $2.50 (1000). Pana- 
sonic Industrial Co, 
Secaucus, NJ. (800) 848- 
3979. 















A Module and bus 


bring 320-Mbyte/sec 
1/O to VME. SkyChannel 
bus architecture allows 
numerous processors to 
share access to system 
resources at data rates as 
fast as 320 Mbytes/sec. To 
maximize bus utilization, 
the synchronous 64-bit bus 
uses centrally arbitrated 
packetized data transfers 
Ma dear at each end. 









processor accesses memory 
and other system resources 
as part of a 16-Tbyte 
address space. Thus, the 
processors can share all 
memory, which simplifies 


Circle No. 507 
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data exchange. Various 
SkyChannel products are 
available from the bus 
designers. Each uses the 
Shamrock II compute 
daughter card as its basis. 
The Shamrock II offers 
four i860 processors and 
128 Mbytes of DRAM 
connected by a four-channel 
bus with crossbar switch. A 
link to external 
SkyChannel buses is one of 
the card’s resources. The 
Skybolt II6U VME card 
accepts one Shamrock 
daughter card and links the 
SkyChannel bus 
_to the VME 


connector. At 
the system 


holds two 
daughter cards 
_and provides 
them with 512 
Mbytes of bulk 
memory, high- 
speed parallel 
I/O, and a 
ME SCSI-2 port. 
"~The SkySystem 
is a500W VME64 chassis 
with SkyBolt boards, tape, 
disk, and CD-ROM drives, 
color monitor, keyboard, 
and software tools. For 
designers building their 
own systems, the 
SkyBridge interconnect 
plugs onto the P2 
connectors to provide a 
four-channel bus between 
boards. The Skybolt II 6U 
card and SkyStation II 
system cost $20,000 each. 
The SkyBridge, Skybolt II 
cards, and SkySystem 
products cost $30 to $50k, 
depending on configuration. 
The SkyBridge inter- 
connect costs 
approximately $600/board. 
Sky Computers Inc, 
Chelmsford, MA. (508) 250- 
1920. Circle No. 508 
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| External supply meets 

| UL544, These medical 
power supp designed as 
desktop adapters, operate 
from a 90 to 264V-ac input 
and develop a 12V at 2A 
output, whi fully 


regulated. 
the 100-pA 


equipment, 
UL544 and 
requiremen 
also feature 
overloads, s 
and overvol 


tection from 
circuits, 
transients. 







.0 to 
p-Link 
Computer, Milpitas, CA. 
(408) 94 


$99 buys 68HC11 proto 
board with Basic, Forth, 
Cc, assembler. For $99, you 
can play with the Motorola 
68HC11 8-bit wC using 
Forth, C, Basic, or assembly 
languages. New Micros’ 
NMIT-0020 integrates a 
68HC11 with 0.5 kbytes of 
EKEPROM, 8 kbytes of RAM, 
LCD/keypad interfaces, 
battery backup, and sockets 
for 8 to 32 kbytes of RAM/ 
EKPROM/ROM/EEPROMs. 
Forth resides in wC ROM 
(can be disabled). The board 
comes with Motorola Small 
C, Basic, and assembler, all 
ported to the board for easy 
start-up. $99. New Micros 
Inc, Dallas, TX. (214) 339- 
2204. Circle No. 510 


Ready-to-run 8051 sys- 
tem with compiled 
Basic. The Universal Dallas 
Development board com- 
bines the RAM-backed Dal- 
las Semiconductor 8-bit 
8051 soft microcontroller 
with a prototyping board 
and a compiled Basic devel- 
opment system. All you 
need is a keypad and an 
LCD for a complete system. 
The board has an RS-232C 
port, a serial printer port, a 
4x4-key keypad interface, a 
4- or 8-bit LCD interface, 
an 8-bit ADC, and four 300- 
mA, 12V relay-driver out- 
puts. $199. Systronix, Salt 
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Lake City, UT. (801) 534- 
1017. Circle No. 511 


Get a glimpse of the 
future of programming. 
This demo package of the 
Lab View for Windows 
graphical programming 
software is extremely fun to 
use. More important, it 
gives you an idea of how you 
will program embedded sys- 
tems in the future. Free. 
National Instruments, 
Austin, TX. (512) 794-0100. 
Circle No. 512 


Learn how to use low- 
pin-count Cs. This evalu- 
ation package includes the 
hardware and software to 
assemble, simulate, and 
evaluate the 68HC705 wC. 
It also includes an introduc- 
tory guide to using wC and 
some sample code. If you’ve 
ever wanted to play witha 
wC, here’s your chance. 
68HC705KICS, $168.05. 
Motorola Inc, Austin, TX. 
(512) 891-2035 or contact 
your nearest Motorola dis- 
tributor. Circle No. 513 


Lithium primary: batter- 
ies are thin enough to fit 
in PCMCIA cards. Pow- 
erdex lithium primary bat- 
teries furnish 3 or 6V out- 
puts yet measure 0.7 mm 
thick. Units come in 
6.6X9.4-, 4.6X7.4-, and 
3X8.9-cm sizes. Capacities 
are 50 to 1400 mAhr. You 
can solder the batteries’ 
coplanar side tabs directly 
to a pe board. Gould Elec- 
tronics Inc, Eastlake, OH. 
(800) 722-7890. 

Circle No. 514 
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EME ScanEM i is a near-field 
EMI tracer that locates 
electromagnetic-emission 
hot spots from 30 MHz to 1 
GHz. The battery-powered 
unit, whose $129.95 sug- 
gested price includes bat- 
teries, has no trailing power 
cord. Credence Technolo- 
gies Inc, Santa Cruz, CA. 
(408) 459-7488. Circle No. 515 
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_ board contains the pC, a 
14- ch racter, tt NO 


Type Il PCMCIA card 
holds 16-channel ADC. 
The 5-mm-thick, DaqCard- 
700 includes a 16-channel 
ADC, 16 digital I/O lines, 
and three 16-bit counter/ 
timers. The device takes 
80k samples/sec. You can 
configure it for input ranges 
of +10, +5, or +2.5V. The 
eard works in notebook 
PCs. The vendor provides 
software support in its Lab- 
View, LabWindows, and 
LabWindows/CVI packages. 
$695. National Instru- 
ments Corp, Austin, TX. 
(512) 794-0100. Circle No. 516 


Kit evaluates low-power 
applications. Based on the 
Motorola 68HC11E9 uC, 


A the M68-EBLP11KIT 
consists of an evaluation 
board, development code, a 
low-power-design manual, 
technical documentation, 
extra crystals, and 
batteries. The evaluation 


line 





The 68- HC11E9 ao has 
512 bytes of RAM and 
EEPROM, 38 I/O lines, 
and an eight-channel, 8-bit 
ADC. A typical application 
runs from two weeks to a 
month using batteries. If 
you often use standby mode, 
battery life can last up to 














two months (full out, 
without any standby, 
reduces battery life to 30 to 
40 hours). You can also 
power the board with a 
regulated power supply (2.7 
to 5.5V de) or unregulated 
power (7.5 to 15V de). By 
changing clock frequency, 
you can experiment with 
clock-speed tradeoffs. Pre- 
programmed into the 12- 
kbyte ROM on the pC isa 
monitor program called 
BUFFALO, which includes 
a debugger and a one-line 
assembler/disassembler. 
You can also download 
assembled code developed 
on your computer. 
Motorola, Austin, TX. (512) 
891-3465. Circle No. 517 


8-bit 68HC11CO 
targets 
handheld 
applications. 
Working with 
Motorola, AT&T 
has developed a 
customized 
68HC11 as the 
main controller for 
some of its mobile 
and cellular 
telephones. The wC controls 
one or more DSP engines as 
well as peripheral 
hardware. The resultant 
wC, the 68HC11C0 runs 
with external program 
memory and can access an 
address space of up to 256 
kbytes. It extends the 


classic 68HC11 64-kbyte 


space by adding two 
address lines, which are 
driven by an address-paging 
scheme. The external 
memory bus multiplexes 
address and data with an 
18-bit address and 16 bits of 
data. The chip provides a 
full set of peripherals to 
minimize additional 
hardware needs. Motorola, 
Microcontroller 


Technologies Group, 
Austin, TX. (512) 891-3465. 
Circle No. 518 


Inverters power CCFT 
backlighting of dual- 
scan color LCDs. The 
L360B series of cold-cath- 
ode fluorescent-tube 
(CCFT) inverters works 
with the Sharp LM64C08P 







C dual-secan 


chi LCD. Typical 
output current is 4.8 mA 
rms. Both inverters offer 
brightness control. The 
manufacturer’s factory is 
ISO9001 approved. $20 
(OEM). Xentek Inc, San 








: Marcos, CA. (619) 471-4001. 


Circle No. 519 


Feature-packed 80C51- 
type »C includes 10-bit 
ADC. The 8XC576, an 
80C51 derivative, is a 
highly integrated 
controller with a Universal 
Peripheral Interface and an 
ADC with 9-bit accuracy. 
The IC’s designers reduced 
the parts’ irradiated noise 
to ease compliance with 
FCC standards. Though 
the IC’s EMI/RFI 
emissions depend on the 
application, the company 
claims that the 8-bit wC 
has reduced emission more 
than 20 dB in some 
designs. Additional 
features include 8 kbytes of 
ROM/EPROM, 256 bytes of 
RAM, three 16-bit 
counter/timers, a 
programmable counter 
array, an on-chip watchdog 
timer, analog comparators, 
enhanced UART, two PWM 
outputs, power and 
oscillator failure detection, 
user-programmable 
outputs, and Schmitt 
trigger inputs. $4.90 
(5000). Philips Semi- 
conductors, Sunnyvale, 
CA. (408) 991-5207. 

Circle No. 520 


DOES YOUR CAD SYSTEM 
MAKE YOU FEEL LIKE THIS? 


With 750,000 boards already to 

our credit (and a new design 
completed every minute) it’s no 
wonder P-CAD is the world’s most 
productive PCB design software. With 
P-CAD Master Designer.” You'll get 
your boards done on time without 
the stress of last-minute delays. 

e It’s fast. In benchmark pins- 
per-hour shoot-outs, P-CAD designs 
boards up to twice as fast as other 
CAD systems, At up to 160 pins/hr, 
P-CAD is your time-to-market solution. 
e It's affordable. We have entry- 
level products to fit any budget. 

© It's Windows-compatible with 

cut and paste and full 

Windows plotting support. 

e It’s powerful. P-CAD Master 
Designeris a complete CAD solution — 
from schematic through layout, 
supporting the design of digital and 
analog PCBs, no matter how complex. 
¢ It's compatible with just about 
every desktop PC environment. P-CAD 
offers a complete line of binary 


compatible software tools for Windows,” 


DOS and UNIX® workstations. 
© It’s flexible. It supports all 
industry standards including DXF, 





IPC-D-350, Gerber 274D and 274X 
SPICE, EDIF, and PostScript." 

e It’s complete. More than 300 third- 
party developers have created add- 
in utilities for P-CAD software. 

e We listen. More than 100 new 
user-requested features have been 
added to our new Ver. 8.0 release. 

© See what the latest P-CAD Ver, 8.0 
has to offer. Here’s How To Order 
Your FREE P-CAD Demo Kit. 

Give us a call and we'll send you 

your P-CAD Demo Kit absolutely 

FREE of charge. You'll discover for 

yourself why P-CAD has been used 

to squeeze out more than 750,000 

board designs worldwide. 


France: +33-1-4965 9697 
Germany: +49 (0)69 6645 3335 
U.K.: +44 (0) 494 459500 
U.S.: +01-408-534-4140 


More Productivity — 
ee The Board 


p-cac From CS An IBM it 








UNIX is a registered trademark in the U.S. and other countries, licensed exclusively through X/Open Company Ltd. Windows is a trademark of Microsoft Corp. 
P-CAD is a registered trademark and ALTIUM and Master Designer are trademarks of ALTIUM, an IBM Company. ©1994 ALTIUM, an IBM Company. 111 
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industrial standard ePC packages in 
PC packages numerous versions 
from ELMA are: ¢ 19" keyboards 


e 19" enclosures for desk- - 


e EMI/RFI shielded top monitors 


e IP 54 e 19" drive units to accomo- 


e Easily serviced date drive mechanisms 
CIRCLE NO. 79 


Visit us at 

ELECTRONICA 94 

Hall 14, Booth 14.B4 ELMA Electronic AG 
CH-8620 Wetzikon 
Phone 0041/1/933 41 11 

-ELMA’s quality Fax 0041/1/933 42 15 

systems are accredited 

to ISO 9002, SN/EN Represented in most 

29002-1990! European Countries 


oF 





Transceiver simplifies 
SONET/ATM linkage. 

To simplify the design of 
asynchronous-transfer- 
mode (ATM) systems over 
the synchronous optical 
network (SONET), the 
CY7B951 SONET serial 
transceiver (SST) has 
absorbed numerous 
components formerly 
needed in SONET physical- 
layer interface designs. One 
of the first such components 
is a line receiver. The 
CY7B951 device accepts 
signals from fiber-optic 
modules, coaxial cable, or 
twisted-pair interfaces 
without external buffering. 
The device also eliminates 
the need for external 
components in its PLL 
designs. Instead, the SST 
fully integrates the PLLs, 
including filter components, 


and the PLLs offer a 10-psec i 


rms jitter. In addition, the 
PLLs operate at 155.54- or 
51.84-MHz SONET 
frequencies. The SST 
provides separate PLLs for 
clock/data recovery and for 
data transmission. The 
incorporation of a transmit- 
clock PLL also allows the 
receiver PLL to avoid drift 
in the absence of data 
transitions. When the 
carrier-detect input line 
indicates the loss of receive 
signals, the receive PLL 
switches its reference to the 
transmit clock rather than 
free-running on no signal. 
The device comes in a 24- 
pin SOIC package and 
costs $45 (100). Cypress 
Semiconductor, San Jose, 
CA. (408) 943-2600. 

Circle No. 521 


Tools tame device with 
four DSPs and RISC uP. 
The MVP (Multimedia 
Video Processor, or 
TMS320C80) includes four 
32-bit DSPs along with a> 

~ RISC yP that has a floating- 
point unit, a transfer 
controller, a video 
controller, and some 
common memory. A set of 
DSP development tools 
helps you control the chip. 
The MVP tools include 
simulators, a debugger, a C 


compiler, an executive, a 

! library of DSP and multi- 
processing primitives, and 
an algebraic assembler. A 
device simulator provides a 

j view of the five on-chip 

j processors; you can in- 

; dependently view and 

: manipulate each processor. 

» A system-level simulator lets : 
: you verify system perform- 

' ance and compatibility with 
| system devices. An 

| expanding DSP-primitive 

| software library comes with 
j the $30,000 tool kit. Texas 
Instruments, Denver, CO. 
(800) 477-8924, ext. 4500. 
Circle No. 522 


! $00-MHz op amp draws | 


| only 5 mA. The AD8001 
i current-feedback op amp is 
| the first standard product 

| from Analog Devices’ 

| newest high-speed 

; complementary bipolar 

j process. This process 

; produces transistor 

: switching frequencies—2.5 
| and 4.5 GHz for npn and pnp 
: devices, respectively—that 
' are five times greater than 

! the company’s older 

! complementary bipolar 

| process. The process 

| produces ICs that require 

j less power at higher speeds, 
j allows smaller geometry, 

; and fits many more die on 

: one wafer (although at 
higher wafer costs). What 

| results is a $3.36 (1000) 
unity-gain amplifier that 

! features a -3-dB 


| bandwidth of 800 MHz, 
| typically drawing just 5 
| mA of supply current on | 


| 
| +5V supplies. Maximum 
supply current over 
temperature is 6.5 mA. In 
: addition to the video 
characteristics, namely 

| differential gain and phase 
! and gain flatness, other 

! notable specifications 

| include a slew rate of 





| 1200V/ysec and settling 

| time to 0.1% of 8 nsec. 

| Analog Devices, 

j Wilmington, MA. (617) 937- 
; 1428. Circle No. 523 


Single-board PC includes 
on-board development 
firmware. Often, 
developing low- end PC- 

' based embedded systems 
| requires that you load 
| various tools into the target 


; A to debug your code. In 
: these applications, a 

: keyboard and video display 
: May not exist on the target. 
' Borland’s TDREMOTE, a 

' target-resident utility, 

| allows you to use the 
company’s Turbo Debugger 
| on the target system. The 

; SBC2040 includes firmware 
; that can support Borland’s 
; Turbo Debugger. You just 

- connect a cable between 

: the PC and the SBC2040. 

: When you’ve debugged the 
: program, the unmodified 

' .exe file is burned into 

i KPROM and plugged into 
the SBC2040. A flash 

| EEPROM package is 
available for field upgrades. 
; The single-board computer 

; suits diskless applications 

: and includes two serial 

: ports, a parallel port, and a 
: watchdog timer. Onboard 

: memory handles four 32-pin 
' memory ICs, for a total of 


I 
| 
| 
| 
| 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
I 
| 
| 
| 
I 
| 
| 
I 
| 
i 
| 
| 
i 
I 
I 
| 
| 
i 
I 
| 
| 
| 
| 
l 
: 
| up to 4 Mbytes of memory. 

















| A PC/104 interface and a 
six-channel 12-bit A/D con- 
i verter are also included. 
$275; $75 for the A/D 
option. Micro/Sys, Glendale, 
CA. (818) 244-4600. 








| comes to VMEbus. The 

i PowerPC processor 
architecture has made it to 
the VMEbus in the form of 
the MVME160x computer- 
j board family. The boards 

j employ a modular 

; architecture to ee a 

: range of nory 


! options with a common base. 






Us and as much as 
| 128 Mbytes of DRAM. The 
| 160x family base boards 


-| contain the peripheral 

|| devices linked over a 32-bit 
|| PCI local bus running at 33 
| MHz. Peripherals directly on 
|; the PCI bus include 


: Kthernet and wide-SCSI-2 

ports and an SVGA driver. 

| The CPU, along with its 

local ROM and secondary 

cache, plugs into the PCI 

bus through a socket on the 

base board. The module can 

| contain either a 66-MHz 

; PC603 processor or a 100- 

j MHz PC604 processor; its 

; design ensures that all high- 

: frequency signals remain 

: Within the module and that 

: the CPU remains decoupled 

! from the PCI bus. The 

| MVME160x family comes 

| with extensive software 

| support. The boards come 

with a five-year parts-and- 

| labor warranty for factory 

j repair. An 8-Mbyte DRAM 

configuration costs from 

$3575. The MVME1604 

starts at $4575. Motorola 

Computer Group, Tempe, 

AZ. (800) 759-1017, ext PR. 
Circle No. 525 


Power-factor correctors 
need few external 
components. In the next 
few years, US and 
European regulatory 
agencies will mandate that 
a broad range of products 
incorporate power-factor 

| correction. The LT1248 and 
| LT1249 power-factor 
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Byte-wide 16M DRAMs 
are taking off 


NEC launches high-volume production of x8 and x16 devices 


B yte-wide 16M DRAMs are just about to reach the Byte-wide 16M DRAMs have the most efficient 


cost-per-bit crossover point. They already save organizations for PC and workstation memories. 


space and equal or surpass 16M DRAM 16M DRAM Now is the time to make 


; 4M DRAM, (x4) (x16) 
4M devices in every meaning- , ; sure your system 1S ready to 


ful specification. Bp: : use these advanced devices. 


a Crossover 


Now they’re becoming more And to meet your volume 


cost-effective, too. foaa! abe and variety needs, NEC is 


For fast answers, call us at: USA Tel:1-800-366-9782.Fax:1-800-729-9288. Germany Tel:0211-650302.Fax:021 1-6503490. 

The Netherlands Tel:040-445-845.Fax:040-444-580. Sweden Tel:08-753-6020.Fax:08-755-3506. France Tel:1-3067-5800.Fax:1-3946-3663. 
Spain Tel:1-504-2787.Fax:1-504-2860. !taly Tel:02-6709108.Fax:02-66981329. UK Tel:0908-691133.Fax:0908-670290. Ireland Tel:01-6794200. 
Fax:01-6794081.Hong kong Tel:886-9318.Fax:886-9022. Taiwan Tel:02-719-2377.Fax:02-719-5951. Korea Tel:02-551-0450.Fax:02-551-0451. 
Singapore Tel:253-8311.Fax:250-3583. Australia Tel:03-8878012.Fax:03-8878014. Japan Tel:03-3454-1111.Fax:03-3798-6059. 





rapidly expanding production capacity. 

We offer an unbeatable variety of 16M DRAMs with 
x8 and x16 organizations. You can choose between 
3.3V and 5V devices, with access speeds ranging from 
50 to 80ns. Functions include Fast Page mode and 
Hyper Page mode (extended data output). 

All devices feature CBR Self-Refresh to reduce power 
consumption. 


For designers of PCs and workstations, it’s time to 


CIRCLE NO. 114 


switch to byte-wide 16M DRAMs. NEC has the volume, 


variety and production capacity you need. 


Call us today for the latest information. And be on 
board when the byte-wide 16M DRAM movement 
takes off. 


50, 60, 70, 80 | aKi2K 
5.0V (5.0V) 
4.3V 60, 70, 80 


NEC 


Fast Page 
Hyper Page 








controllers provide this 
correction for universal off- 
line power systems with 
very few external parts. For 
a wide range of loading 
conditions, the ICs achieve a 
power factor of over 0.99. 
The ICs use fixed, high- 
frequency, PWM current 
averaging and require no 
slope compensation. The 
advantage of this approach 
is that the ICs achieve lower 
line-current distortion and 
can use lower-cost switches 
and magnetics than ICs or 
systems that rely on either 
peak-current detection or 
zero-current switching. 
Protection features include 
peak-current limiting and 
instantaneous overvoltage 
protection. The LT1248 can 
operate at frequencies as 
high as 300 kHz. The 
LT1249’s switching 
frequency is fixed at 100 
kHz, but this IC comes in 
eight-pin DIPs ($3.19) and 
SOICs ($8.44); the LT1248 
comes in 16-pin DIPs ($3.53) 
and SOICs ($3.76 (1000)). 
Linear Technology Corp, 
Milpitas, CA. (408) 432- 
1900. Circle No. 526 





A Multimedia 
development kit 
includes DSP application 
software. PC Media is a 
software/hardware 
combination for IBM PC- 
based multimedia 


that includes a developers S 
board based on the 
company’s DSP56002 DSP 
chip. The company is using 
the 24-bit, fixed-point chip 
as the DSP engine. The kit 
comes with sample 
application software, which 
runs on the developer’s 
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_end applications. Even 
4 better; ou can prototype 
_ applications. Motorola geo, at 


a offers a development kit | with the OTP: part, and — 





board. The $7500 kit also 
includes versions of DSP- 
task software from Motorola 
and third-party vendors, a 
C compiler, an assembler 
linker, reference designs, 
and documentation. The PC 
Media kit currently works 
with a single-task host- 
based server and a single- 
task DSP operating system. 
As such, it allows users to 
test individual applications. 
The included task software 
provides modem, fax, 
telephone-answering- 
machine, full-duplex 
speaker-phone (with echo 
cancellation), voice- 
compression, sound 
synthesis, text-to-speech 
translation, and .WAV 
recording and playback 
tasks. Motorola will add 
caller-ID, sample-rate- 
conversion, V.FAST, 
VSELP, and voice- 
_ recognition tasks. 

_ Motorola, Austin, 
_ TX. (612) 891-2030. 
Circle No. 527 


@ with 64 bytes of 
= RAM. The 
|| 88C750/83C750 

_ integrates the 8051 
core processor with 
64 bytes of RAM and 1 
kbyte of masked or OTP 
ROM. Using assembly 
language and this part, you 
can handle a range of low- 


when the design is stable, 
shift to lower-cost ROM 
parts. Clock rates run from 
3.09 to 40 MHz. It executes a 
basic instruction cycle in 12 
clock cycles. At 40 MHz, the 
CPU delivers 2- to 3-MIPS 
performance. You can also 
get a low-cost, pseudo ICE 





( 


in-circuit emulator) to 
debug your code. Philips 
Semiconductors, Sunny- 


vale, CA. (800) 447- 1500. 


Circle No. 528 
PC-on-a-board suits 
embedded i 


The SAT-V40 is a PC- 
compatible board for 
embedded applications. It 
includes 24 digital I/O lines, 
eight 12-bit ADC inputs, 
three serial ports, a printer 
port, three counter/timers, 
a watchdog timer, and a 
precision power-fail reset on 
a single board. An 8-MHz 
V40 wP controls the 4.5 X7- 
in. board. Four 32-pin 
memory sockets support up 


to 2 Mbytes of memory. If | 


you need more than the 
standard I/O options, you 
can add PC/104 modules to 
the board. You can also use 
the C-Thru-ROM C source- 
level debugger and the 
ROM-DOS embedded 
operating system. Prices for 
SAT-V40 start at $295. 


Wi Inc, : | 
Arlington, TX. (817) 274- 
7553. Circle No. 529 


High-voltage ICs 


IR2155 self-oscillating power 
MOSFET/insulated-gate 
bipolar-transistor (IGBT) 
gate driver is the first in a 
family of power ICs tailored 
to electronic ballasts for 


| fluorescent lighting, partly 
| because of its small size (8- 


pin DIP) and low cost ($1.96 
(100) and $0.98 (50,000)). 
These power ICs can drive 
low- and high-side 
MOSFETs or IGBTs from 
logic-level, ground- 
referenced inputs. The 
IR2155 also suits high- 
frequency switch-mode 


power supplies and motor 
drives. The IC features an 
integrated high-side driver 
that replaces the discrete 
transformer drive circuits, 
an on- chip oe 





regulator that generates 
15V from the high-voltage 
bus via a low-wattage 
dropping resis 
of the on-chip 
IC can operat 
bias supply di 
rectified line 







include the fiatnal, 
oscillator and regulator. 
is IC with the 
IR2155 to implement a full- 
bridge 160W fluorescent 
ballast and other H-bridge 
circuits for larger power 
supplies. International 
Rectifier, El] Segundo, CA. 
(800) 245-5549. 

Circle No. 530 


Portable and embedded 
computers can now include 
“disk” storage that takes up 
no space. DiskOnChip, a 
flash-memory module that 
replaces a computer’s BIOS 
EPROM, stores not only the 
BIOS, but also as much as 16 
Mbytes of programs or data. 
The multichip module 
includes an ASIC anda 
firmware-implemented flash- 
file system that together 
make the flash memory 
emulate a conventional disk 
drive. DiskOnChip’s control 
ASIC and associated 
circuitry circumvent the 


BIOS socket’s lack of a write- 


pin connection, thus allowing 
full read/write capability. 
Each DiskOnChip module 
contains at least one 1- 
Mbyte flash chip. The BIOS, 
flash-file system, and 
PCMCIA Socket Services 
software occupy about 0.1 
Mbyte, leaving a minimum 
of 0.9 Mbyte of flash for use 
as solid-state disk storage. 
The modules operate at 5V 
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ale \ f\ / : ™@ Model COS2040 : 2ch /40MHz oscilloscope _ 
} 1S —_ ™ Model COS2020 : 2ch /20MHz oscilloscope _ 


KIKUSUI has really outdone themselves this time. 
Just when you thought that they had put together the ultimate lineup of sophisticated 
oscilloscopes, along come the all new COS2040 and COS2020 models of basic oscilloscopes featuring more 
cost performance than you could ever imagine. Not only does the COS2000 Series offer a simple design that realizes the 
basic performancerequired in oscilloscopes, but it also features performance that can be described as nothing butprofessional, 
enabling it to be applied in a diverse range of sophisticated applications as well . As just a few examples, these oscilloscopes 
are equipped with a vertical trigger mode and trigger level auto function that eliminates bothersome triggering 
adjustments.They also deliver a sweep time of 10ns/DIV and maximum sensitivity of 1mV/DIV. But these are only 
just a few examples. Get the rest of the good news from your nearest KIKUSUI distributor. 
See for yourself why we call this the New Basic. 


KIKUSUI ELECTRONICS CORPORATION 
_ Nisso Dai-15 Bldg., 2-17-19, Shin-Yokohama, Kohoku-ku, Yokohama, 222, Japan 
- Tel: 045-475-1112 Fax: 045-475-1115 Telex: J86475 KECUPN Cable address: “KIKUSUIDE” YOKOHAMA 
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KIKUSUI DISTRIBUTORS 





GERMANY TGS-TELONIC GmbH TEL 02203-9648-0 NORWAY — TORMATIC A/S TEL 33 12 50 11 
UNITED KINGDOM —_ TELONIC INSTRUMENTS GREECE M.J.PRINIOTAKIS S.A. TEL 7227-719 

LTD. TEL (0734) 786911 FRANCE MARCONI INSTRUMENTS S.A. _ TEL (1) 60 77 90 66 
ITALY FEDERAL TRADE S.pA. TEL (02) 21-34-034/5 
SWITZERLAND ROTORONIC AG. TEL (01) 8381111 TURKEY BURC ELECTRONICS & 
SPAIN TEMPEL S.A. TEL 3-338.61.54 MACHINERY IND. AND TRADE __ TEL (312) 4462091 
PORTUGAL ELECTROLAB- CORP. 

EQUIPAMENTOS TEL (01) 8580300 AUSTRIA ELSINCO GmbH TEL 1-8150400 

ELECTRONICS, LDA. BULGALIA ELSINCO SOFIA TEL (2) 581 698 
THE NETHERLANDS _C.N. ROODB.V. TEL (070) 3996360 + CZECH REP. ELSINCO PRAHA S.R.O. TEL (2) 4702 ext. 45, 453 
BELGIUM C.N. ROOD N.V//S.A. TEL (02) 466-8199 SLOVAKIA __ELSINCO BRATISLAVAS.R.O. _ TEL (7) 784 165 
SWEDEN FERNER ELEKTRONIK AB. TEL (0) 8 7608360 HUNGARY — ELSINCO BUDAPEST KFT TEL (1) 112 4854 
FINLAND NORES OY TEL 0-52031 1 POLAND ELSINCO POLSKA SP ..Z.0.0. —__ TEL (22) 39 69 79 
DENMARK INSTRUTEK-PERIFERI A/S TEL (75) 61-1100 
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..» THAT PLUGS RIGHT IN. 





Now, from the innovator in Vertical, horizontal and surface mount versions 
integrated switching regulators, are available. 
comes a new series of high-perfor- The PT63/65 family features operating 
mance 5V to 3.3V, 3A and 8A single frequencies of 550KHz or more, 85% efficiency, 
in-line products. The new Power over-temperature and short circuit protection. 
Trends PT63/65 series lets you The PT63/65 family supports outputs of 2.1, 
easily solve the problem of integrat- 1.8, 1.5 and 1.2 volts. 
ing 3.3V logic into existing 5V systems, without If you’re ready for a space-saving on- 
redesigning your power supply. board power converter that you can plug 
And, the PT63/65 family conserves board right in, call Power Trends for a sample today! 


space with a profile as low as .36”x 2.00”x .60”(H). 1-800-531-5782. 


POWER TRENDS* 


1101 North Raddant Road, Batavia, IL 60510 « (708) 406-0900 ¢ Fax (708) 406-0901 
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and are available in 28-pin 
DIP and surface-mount 
versions. A 1-Mbyte module 
sells for $99 ($80 in 
quantities of 1000 or more). 
In high-capacity versions (4 
Mbytes or more), the 
incremental cost is about 
$45 per megabyte. Eurom 
Inc, Fremont, CA. (510) 
505-9088. Circle No. 531 


PCMCIA card holds 
removable hard-disk 
cartridge. Removable disk 
storage goes an extra step in 
anew PCMCIA card. You 
can remove the card from 
your computer and can 
remove a plug-in 60- or 80- 
Mbyte disk cartridge from 
the card. You can even 
change cartridges without 
removing the card from your 
system. The $Q1080 is a 
Type III PCMCIA card 
with a 1.8-in. hard-disk 
drive. When you remove a 
cartridge from the card, all 
you remove is the disk 
platter and the cartridge 
housing. All of the disk 
drive’s fragile components, 
including head assembly 
and spindle motor, remain 
in the card. SyQuest claims 
the cartridges can 
withstand shock forces of 
2000g, compared with a 
typical 200g or less for a 
complete 1.8-in. drive. The 
combination of high shock 
tolerance and relatively low 
cartridge prices make the 
5Q1080 a strong candidate 
for portable data and 
program storage. The 80- 
Mbyte cartridge sells for 
$40 in OEM quantities, 
making incremental storage 
cost only about $0.50/ 
megabyte. A fixed 1.8-in. 
drive of comparable 
capacity typically costs 
about $200 (OEM). | 
SyQuest’s OEM price for 
the ten and one 
idge 





$59 1.C board is 
programmable in C. The 
P-57 Mustang is the first in 
a series of small, low-cost 













boards that allow you to 
prototype in C. This first 
product is based on the PIC 
16C57 wC from Microchip 
Technology. The board 
costs $59; in addition, you 
can buy the Mustang C 
development kit for $150, 


A assembler, in-circuit 
simulator, and source-level 
j debugger along with the 

: 2X8-in. P-57 Mustang 
: board, power supply, and 
! RS-232C cable. The C 
‘ compiler generates code for 
! a virtual microcontroller 
| (VMC). The CPU on the 
| board emulates this generic 
VMC, making the C code 
portable to future versions 
of the Mustang board based 
on other wCs. The PIC 
16C57 has 20 I/O lines, 
2048 X 12-bit ROM, 72-byte 
RAM, and a real-time 
clock/counter. The board’s 
8-kbyte EEPROM is 
expandable to 64 kbytes. 
C serial bus connects 
OM and the pC, 
: expensive — 
rface that lets 
easily expand memory 
capacity. A 1X2-in. 
prototyping area allows you 
to customize or expand the 
system. P&E Microcom- 
puter Systems Inc, 
Woburn, MA. (617) 353- 
9206. Circle No. 533 





which includes a C compiler, 


Macraigor Systems inc. | 


P57 Mustang ~ 





| Op amp measures input 
| current in 10°'°A. The 
| LMC6001 A grade features 
j a guaranteed input current 
j of 25 fA when operating 
from a single 5V supply. 
; This current is the 
equivalent of 156 electrons 
: entering the input of an 
— amplifier every 
| millisecond. Grade B 
_ and C devices feature 
maximum input 
currents of 100 and 
_ 1000 fA, respectively. 
_ Other guaranteed 
characteristics 
include 350-yV offset 
— voltages, 10-wV/°C 
«drift, 850-wA 
maximum supply 
current, and a:—40 to 
+80°C operating 
temperature range. 
_ Acknowledging the 
- long-turn-on settling 
times common to other low- 
input-current amplifiers, 
the company also tests the 
A grade’s input current at 
three intervals in the first 
minute of operation to 
guarantee quick settling. 
| The device’s input-referred 
| noise is typically 22 
| nV/VHz, and input-current 


noise is typi icall 
1.3X10-%A/VHz. All grades 
are available in 1 Gone pin 
DIPs with the above 
guaranteed performance. 
Pricing for the A, B and C 
grades is $8.50, $5.15, and 
$1.40 (1000), respectively. 
The A and B grades also 
come in metal cans for 
$12.50 and $8.50, 
respectively. National 
Semiconductor, Santa 
Clara, CA. (408) 721-6973. 
Circle No. 534 


68HCO5 family member 
gets more ROM and 
RAM. You don’t need a big, 
expensive 8-bit 
microcontroller (wC) for 


| many embedied tasks. But 
| you do need low cost 

| coupled with the right 

j amount of on-chip memory 

; and few peripherals. 
Targeting that need, 
Motorola has expanded the 
K series Cs, the low end of 
: the base 68HC05. The 

| 68HC05K3 delivers an 8- 

| bit wC with 64 bytes of 
RAM, 920 bytes of ROM, 
and 39 bytes of byte- 
erasable EEPROM. The K3 
expands on- “ip memory 


: RAM, 504 bys of ROM, 
and 64 bits of user EPROM 
(K1). The larger memory 

gives you more room to 
execute code and hold 
| intermediate values, as 
well as work with a larger 
software stack. Like the 
i KO, the K2 is also available 
j ina 1.8V, low-power 
; versions for power- 
restricted applications. 
$2.26 (50,000) for 1.8V 
: version. Motorola Inc, 
! Austin, TX. (512) 891-2000. 
: Circle No. 535 
i 


i 68060 .P runs three 

times faster than 

; 68040. By employing 

; techniques developed for 

RISC processors, the 2.5- 
million transistor 68060 pP 

executes the 68040 

! instruction set with three 

' times the performance at 

| twice the clock rate of the 

| 68040. Features to achieve 

this boost include a deep 

i execution pipeline, dual- 

j issue superscalar execution 

; units, an internal Harvard 

architecture with separate 

8-kbyte instruction and data 

caches, a branch cache, and 

a demand-paging memory- 

' management unit (MMU). 

| Including the on-chip 

l floating-point unit (FPU), 

| the 68060 executes 250M 

operations/sec at 50 MHz. 

; The 68060 family includes 

three wPs: the 68060, the 

68LC060, and the 68EC060. 

The 68L.C060 omits the on- 

chip FPU, and the 68EC060 

omits the FPU and the 

MMU. Two four-stage RISC 

engines execute the fixed- 

i format instructions emitted 
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INTRODUCING THE WORLD’S 


Why mince words? The work- 
stations in our new 64-bit 
AlphaStation™ family blow right by 
32-bit machines. These three pow- 
erhouses start at 166 MHz and go 
up from there. That’s more than 
enough juice for serious number- 
crunching apps, sizzling 2-D and 
3-D graphics, MCAD, ECAD, 
mapping, you name it. All of which 
makes them the best price/perfor- 


mance bargains on the market. 


Of course, each AlphaStation also 
runs UNIX® Windows NT™ and 
OpenVMS” operating systems, and 
gives you the openness of the new 
industry-standard PCI bus. 


And if you like reliability and 


ALPHASTATION ALPHASTATION ALPHASTATION 





























200 4/166 200 4/233 400 4/233 
ENCLOSURE Desktop Desktop Mini-tower 
Cup SPEED 166MHz 233MHz 233MHz 
SPECint92 107.7 ot a 157.7 
SPECrFP92 134.8 183.9 183.9 
Xmarx93 11.93 15.04 15.04 
1/0 Stots 2 PCI/ISA 2 PCI/ISA 2 PCI 

1 ISA 1 ISA 3 ISA, 1PCI/ISA 

Max 1/0 132MB/sec 132MB/sec 132MB/sec 
Max Memory 192MB 192MB 192MB 
Max Int. 
STORAGE 3.15GB 3.15GB 8.4GB 








you'll appreciate their 


FASTEST MID-RANGE WORKSTATIONS. 
THE ALPHASTATION FAMILY. 


low running costs, 


«i 
teneR® 


3-year warranty. 

As for value, check the specs. 
They speak volumes. You'll see 
these aren’t just the world’s fastest 
mid-range workstations. 

They're also within yr prc rnge. 


Call your Digital Business 


Partner or 1-800-DIGITAL. 
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by the instruction 
converter. The 68060 can 
simultaneously execute two 
integer instructions or one 
integer and one floating- 
point instruction. The 68060 
is fully compatible with the 
68040’s user mode. 
However, there are 
differences in the 
supervisory mode. Most 
important, the 68060 has a 
smaller stack frame than 
the 68040, so you must 
rewrite supervisory code 
that makes direct accesses 
to state information in the 
stack frame. In addition, the 
68060 employs a bus that’s 
compatible with the 68040. 
68060, $263; 68L.C060, $169; 
68EC060, $150 (10,000). 
Motorola Inc, Austin, TX. 
(512) 891-2917. 

Circle No. 536 


GPS receiver fits in 3U 
VME card. The DGPS isa 
low-power 3U VME module 
that contains a complete 
GPS receiver. The receiver 
can track six of eight 
available satellites and 
automatically selects among 
the eight to obtain the most 
accurate position and 
velocity data. Connection to 
the receiver data is made 
through a serial port. The 
module also provides a 1- 
pulse/sec timing signal 
accurate to 1 msec and a 
universal time code. The 
module comes with a 
microstrip antenna. $1092 
(OEM qty). Dynatem, 
Mission Viejo, CA. (714) 
855-3235. Circle No. 537 


PCMCIA disk drive 
stores 128 Mbytes. A 
128-Mbyte, 1.8-in. hard-disk 
drive from MiniStor is the 
highest capacity PCMCIA 
drive currently shipping. 
The two-platter drive uses — 


k-sensor 
technology to protect data 
from errant write heads 
during an impact. Shock 
tolerance is 200g. Mounted 
on a card that fits into a 
Type III PCMCIA slot, the 
drive is available with a 
PCMCIA or an IDE 
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| worth of error-checking and 
cormpene D DRAM ee ; 






interface. Average seek 
time is 16 msec, average 
latency is 6.67 msec, and 
data-transfer rates range 
from 11 to 22 Mbps. $699. 


A Also from MiniStor for 
use with any PCMCIA ecard 
is a unit that adds a 
PCMCIA slot to a drive bay 
of any PC/AT-type system. 
Suggested retail price for 
the DockIt Socket is $249. 
MiniStor Peripherals 
Corp, San Jose, CA. (408) 
943-0165. 


Enhanced system 
memory boosts board 
performance. By 
employing a memory 
architecture that always 
provides peak performance, 
two additions to the 
MV ME197 board family are 
able to achieve more than 
150 MIPS per processor. 
The boards come in one- 
and two-processor versions, 


planned for early 1994. The 
architecture of the 
MVME197SP and 
MVME197DP boards 
begins with 128 Mbytes’ 


boards can 1 build ‘Hen main 
memory size to 640 Mbytes. 
The memory’s design 
supports 3-1-1-1 burst 
transfers. Cache structures 
augment the main memory 
design on both boards. Each 
processor features 16 


Circle No. 538 


and a four-processor version 
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kbytes of on-chip cache. In 
addition, the boards have up 
to 256 kbytes of secondary 
cache for each processor. 
The combined effect of 
these memory 
structures is a 


for each processor. 
To develop 
software for real- 

_ time applications, 
the boards offer 
compatibility with 
VMEexec, a 
proprietary 
development-tool suite. The 
boards also feature SCSI-2 
and Ethernet I/O ports and 
software compatibility with 


the earlier MVME187 board : 
family. Software the boards ! 


can run includes Unix 
System V/88 release 4.1, 
PSOS, and VxWorks. The. 
SP single-processor model 
sells for $32,995; the dual- 
processor board costs 
$44,995. Motorola 
Computer Group, Tempe, 
AZ. (602) 438-3000. 

Circle No. 539 


SCSI adapter for PCI bus 
processes 2000 I/O 
requests/sec. QLogic’s 
QLA1000-PI SCSI host- 
adapter board for the PCI 
bus processes 2000 I/O : 
requests/sec while queuing 
1600 requests/sec. It 
provides burst data trans- 
fers at 132 Mbytes/sec and 
sustained transfers of 20 
Mbytes/sec. The board 


the company’s ISP1020 





SCSI coprocessor that has 
dual on-chip processors. 


One processor controls the 


; SCSI-bus protocol; the 


other, a 16-bit RISC pro- 
cessor, handles data flow 
and related commands. The 
board is ASPI- and 
CorelSCSI-compatible and 
is available with drivers for 


: MIPS rating of 153; 





| costs $12, 


| DOS, Windows, Windows 

| NT, NetWare, SCO Unix, 

i and OS/2. $289 (1): <$200 

| (OEM). QLogic Corp, Costa 


| Mesa, CA. (714) 438-2200. 


Circle No. 540 


lic pair prévides FM LED 

: data link. The CSA1781N 

is an FM modulator that 

| puts digital data on an LED 
| beam using FSK 





| 60 ioe sraesae are 
' available; 





costs $5. Production price 


| will be $10.50 and $1.60 

i (1000), respectively. Sony 
; Component Products Co, 
; Cypress, CA. (800) 288- 

© 7669. 


Circle No. 541 


| Free design estimator 

| compares the 

| advantages of EPLDs. 

The Logic Professor com- 


| pares Xilinx EPLDs as a 

| replacement for TTL and 

; Other PLDs. You enter the 

; design specifications, and 

: the software estimates the 
: number and type of EPLDs 
: you need to perform the 


task. Xilinx Inc, San Jose, 


| CA. (800) 231-3386. 


Circle No. 542 


j Not just for the military 
j; anymore. Until recently, 

; the high prices ($3000 to 

: $15,000) of night-vision 

: devices kept them out of the 
: range of most users. Now 

: Moonlight Products carries 
! a line of these devices, 
achieves its performance via | 


including scopes, 
binoculars, and goggles, 


| with prices ranging from 

| $459 for the palm-sized 

; Moonwalker scope to $1999 

; for the MPN 50K-I night- 

' vision goggles. Although the 
: company originally targeted 
: the products at border- 

: patrol and law-enforcement 
' agents, people are buying 


the devices for recreation, 





Technical Suppott... 











Your Place or Ours 


Vicor’s applications engineering team has one job: to help you optimize your power system design. 





Either at your site or in our laboratories, we’ll work with you to identify the solutions you need. 









Call us for assistance with design issues big or small. 


Our applications engineers travel the globe supporting unique 
system requirements with the most comprehensive 


selection of power solutions available. 


Have a question? Give us a call. 
That’s what we’re here for. 





Vicor Corporation Vicor Corporation/Westcor Division Vicor Europe Vicor Asia-Pacific 

Andover, MA USA Sunnyvale, CA USA Munich, Germany Taipei, Taiwan 
TEL: (508) 470-2900 TEL: (408) 522-5280 TEL: +49-89-329-2763 TEL: +886-2-708-8020 
FAX: (508) 475-6715 FAX: (408) 774-5555 FAX: +49-89-329-2767 FAX: +886-2-755-5578 





Component Solutions For Your Power System 
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such as boating, observing 
wildlife, and photography. 
The latest addition to the 
line, the Moonlight NV-100 
($749), is an advanced 
electro-optical spotting 
scope featuring 10,000- 
times light-amplification 
capabilities and 4.3-times 
image magnification. The 
extra image magnification 
of the optics allows you to 
see longer distances than 
most night-vision devices 
allow, according to the com- 
pany. Moonlight Products, 
San Diego, CA. (619) 625- 
0300. Circle No. 543 


Document-management 
system runs under 
Windows. The AutoEDMS 
document-management sys- 
tem for Windows lets you 
find, store, manage, 
retrieve, view, and print 
virtually every type of 
drawing, document, and 
image. The software 
provides document tracking 
to meet ISO 9000 require- 
ments. AutoKDMS for 
Windows starts at $895. 
ACS Telecom, Lomita, CA. 
(310) 325-3055. 

Circle No. 544 


EPLD-design software 
costs $89.95. XEPLD 
version 4.1 is a design tool 
for Xilinx XC7000 family of 
erasable programmable 
logic devices (EPLDs). The 
software interfaces to logic 
compilers, such as ABEL, 
CUPL, and Palasm. Xilinx 
Inc, San Jose, CA. (408) 
559-7778. Circle No. 545 


The fuzzification of DSP. 
One reason to use fuzzy 
logic on a DSP chip is 


flexibility. You may already : 


_ be using a DSP chip in y 


the design using fuzzy logic. 
You can always create the 
fuzzy-logic code by hand 
where you need it. Now you 
can use fuzzy-logic 
development tools. Inform 
Software Corp’s 

fuzzy TECH MCU3820 tools 
generate optimized 
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assembly-language code for 
Texas Instruments’ 
TMS320C2X and 
TMS820C5xX fixed-point 


ij DSP chips. They also 


generate C code for use on 
the TMS 320C8X and 
TMS820C4X floating-point 
DSP chips. The fuzzy TECH 
MCU-820 Edition ($1890) is 
a software-development 
environment that includes 
graphical design editors, 
simulators, and application- 
code generators. The 

fuzzy TECH MCU-320 
Explorer ($199) is an 
evaluation version that 
includes all the same tools 
but limits the design to two 
inputs and one output. It 
also includes an animated 
simulation to get you 
started. Texas Instru- 
ments Inc, Houston, TX. 
(800) 477- 8924, ext 4500. 


Circle No. 546 j 
i) short electrical pulses (from 
; 90 trillionths of a second to 
; less than 1 billionth of a 

» second), which the sensors 

: then send out, receiving 

: back radar echoes. The 

: devices accept echoes only 

! from objects within set 

| distances, adjust to the 


Z80 extended to 16 
bits, 32-bit addressing. 
The Z380 16-bit wP 
supports clock rates up to 
40 MHz. Unlike the Z80’s 4- 
bit data paths, the Z380 has 
full 82-bit data paths for 32- 
bit address and data 
calculations. It performs 8-, 
16-, and 32-bit operations. 
The Z380 also extends the 
Z80’s dual-register set to 
two register groups, each 
with four sets of registers. 
You can use the Z380 
register sets as register 










Matruckiee execute in 
three clock cycles. The 
Z380’s hardware is 
semipipelined: It starts the 
next instruction fetch while 
finishing execution of the 
current instruction. The 
Z380 is code-compatible 
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| with the Z80 and Z180 wPs. 


$10 (100,000). Zilog Ine, 


| Campbell, CA. (408) 370- 
j 8056. 


Circle No. 547 


Radar technology 
licensed for automotive- 
safety applications. 


: Drivers may soon receive 

: some high-tech help in 

! avoiding collisions, thanks 

| to radar-based sensors. The 


Department of Energy’s 


| Lawrence Livermore 

} National Laboratory 

; developed the sensors using 
; off-the-shelf components 

; and licensed the technology 
: to Amerigon Inc (Burbank, 
: CA). The sensors include a 
: receiver that detects echoes 
! of rapid, wideband radar 

! pulses (about 1 million/sec) 
| reflected from objects at 


distances from 0 to 200 ft. 
A computer chip generates 


objects within that 


| environment, and detect 

j any motion within those 

; areas. Amerigon anticipates 
; using the technology to 

; create onboard devices to 

: signal for vehicles in a 

: driver’s blind spot and to 

: act as backup warning 


systems and parking aids. 
Lawrence Livermore 


Reena CA. (510) 422- 
Circle No. 548 


Seven-chip set builds 
digital TV camera. A 
seven-chip set of ICs from 
Hitachi lets you build small, 
CCD-based, digital-TV 
cameras. The chip set 





comprises the H8/337 wC, 
the HA118144 correlated 
double-sampling/automatic 
gain-control (CDS/AGC) IC, 
the HD49306 9-bit A/D 
converter, the HD49801 
1e HD49803 


r, the 











HD49307 three -channel, 8- 
bit D/A converter, and the 
HD49802 electronic-zoom 

IC. Because of the digital- 





chip se 
oko CCDs with 
effective hoi n’ 





resolutions 
The CDS/AGC IC amplifies 
and compensates the CCD’s 
output signal and feeds the 
processed signal to the 
DSP. All image-quality 


- manipulation, including 


color clipping, gamma 
compensation, and color 
gain, occur within the DSP. 
For analog-output cameras, 
you can feed the digital 
output of the DSP directly 
to the chip set’s three- 
channel D/A converter. A 
member of the company’s 
H8 pC family, the H8/337, 
controls all digital-camera 
functions. This wC 
incorporates 32-kbyte 
RAM. The chip set is 
available in several 
packaged versions. A 
prototype chip set, model 
HMM49111, costs $95. The 
HMM49101 basic production 
chip set costs $65 (10,000), 
and the HMM49104 basic 
production chip set with 
electronic zoom costs $85 
(10,000). Hitachi America 
Ltd, Brisbane, CA. (415) 
589-8300. Circle No. 549 


Tiny, PC-compatible 
computer has graphics 
display. The PC-com- 
patible FPWX includes an 
LCD graphics display in a 
thin, flat package 
measuring 2.6X4.5xX1 in. 
The display has a 128x64- 
pixel monochrome, graphic, 
back-lit or reflective LCD. 


Available 
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The CPU is a 9.2-MHz available at $4 (10,000). The | eight/16 selectable data real-time kernels. VAPS 
processor with 128 or 512 software improves the buses with selective parity | runs on workstations, and 
kbytes of system RAM, 128 j} sound quality over FM- checking, and 16-byte prices start at $16,500. The 
or 256 kbytes of BIOS music synthesis, the current ; FIFO buffering and bypass company plans to introduce 
EPROM, and a socket for technology for low-end mode. Both devices employ a version saa Windows. 

one 128- to 512-kbyte disk- sound cards, in Windows a 5V, 0.8-um CMOS 


emulator EPROM or flash + applications. ICS licensed 


process. The ALDC1-208  satteal PQ, Canad 614) 
KEPROM. A 64-pin PC-104 








- the technology from its sells for $38.30; the | 341-3874. Circle No. 553 
bus pinout-compatible developer, Intel ADLC1-408 sells for $70.20 | 
header provides expansion. |! Architecture Labs. Under ; (10, oe o 
Adapters are available for terms of the agreement, the nics onewell 
ISA bus and PC-104 cards. two companies will market Function NY. (914) 892- 
The basic system with 128- | the ree ay. jomtly. 5389. Circle No. 552 
kbyte ae costs $249 | xe dl | function generator produces 
(100). } | ne , Valley Forge, | Sine, square, sawtooth, and 
nee eAne: CA. (510) 5AT- PA. (610) 630- 5300. ' pulse waveforms at up to 20 
0837. Circle No. 550 Circle No. 551 : 


' MHz using only a few 
in $. ' external components. 
VAPS 38.1 provides a set of | Typical sinewave distortion 
tools to help you build real- | is <1%. A programmed 
€ | fast tes time graphical human- | current (2 to 700 wA) and 
55 Htccraed | The ALDC1-20S and -40S_ —_|_ machine interfaces. In | an external capacitor 
Cireuit Sates (ICS) has adaptive lossless data- 


addition to helping you | control the oscillation 
introduced the WaveF ront 


compression chips allow 20- |; create a prototype, the | frequency. An external 
VS, a general-MIDI wave- and 40-Mbyte/sec ; VAPS C code generator 








, control voltage produces 
table synthesizer. The processing. The chips translates the graphical ' pulse-width-modulation or 
software runs under provide data-compression prototypes, including | sawtooth waveforms by 
Windows and works on 486- : ratios greater than 2 to 1in ! animation properties, ' varying the duty cycle 
and Pentium-based PCs real time. The devices interactive behavior, and ' between 10 and 90%. 
that have audio codecs. It support multiprotocol DMA | connections into executable | Another control voltage 
makes high-quality wave- interfaces, industry- | C code. You can integrate | modulates the programmed 
table synthesis widely standard wP interfaces, the generated C code with | frequency by +70%. The 
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— aby 2 Up to 128Mb DRAM Onboard 


3.3 VOLT 


output buffer has a 0.10, 
output impedance and 
delivers +20 mA to a load. 
The MAX088 comes in 20- 
pin DIP or wide-SO 
package. From $9.50 (1000). 
Maxim Integrated 
Products, Sunnyvale, CA. 
(408) 737-7600, ext 6087. 
Circle No.554 


| 
| 
| 
| 
| 
| 
| 
Thermoelectric coolers | 
offer larger temper- | 
ature drops and lower | 
power consumption. The | 
K series thermoelectric | 
coolers come in one-, two-, 
three-, or four-stage , 
versions. Single-stage | 
versions can develop a 70°K |! 
differential while multistage | 
coolers can drop 120°K or | 
more. The multistage | 
coolers use different 
materials for their various —_ | 
stages. Built-in thermistors | 
are also available. The 
coolers measure 4040 mm; | 
heights range from 2.6 to | 
32.2 mm. Single-stage 
cooler, $5; four-stage, $35. | 


| Atramet Inc, Farmingdale, 
| NY. (516) 694-9000. 


| 

| 

| 

- counters. The pASIC38x : 
- FPGAs combine a pro- 

: prietary antifuse tech- , 

' nology with a single flip- | 

| flop/multiple-output core | 

| logic element and X-Y- 

| 

| 

| 

| 

| 

| 


| Cypress claims FPGA clock 
| rates up to 100 MHz for 

' loadable counters and 85 

- MHz for chip-to-chip 

- operations. Built on a 0.65- 

' wm CMOS process, the 

' FPGA architecture relies on 
| an amorphous-silicon anti- 





Circle No. 555 


FPGA hits 100-MHz 


matrix chip routing. 


fuse. The antifuse is blown 


| to make a connection and 


has a resistance of 50V with 


| less than 1-fF capacitance. 
| The architecture provides 
; 1000 to 4000 usable gates. 

; Chip I/Os range from 40 to 
: 122 pins. The architecture 
: provides eight high-drive 
input cells for high-fan-out 
' I/O inputs and two high- 


drive clock cells for 


| clocking. I/O cells do not 


have sequential elements. 


| Each I/O is bidirectional 

; and is driven internally by 

; an enabled inverter fed by a 
- two-input OR gate (one 

: input negated). Cypress 

' supplies a VHDL-based tool 
' set, Warp3, for development. 
| Warps supports the 

| pASIC380 family as well as 


| Cypress PLDs. The kit 

| provides VHDL top-level 

| design and simulation, 

| including device targeting 

; and device-specific timing 

; simulation. Cypress 
Semiconductor, San Jose, 

» CA. (408) 948-2600. 

: Circle No. 556 
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| IDE cache controller 

| boosts disk-1/O rates. 

| The BusLogic KT-410A, 

j 910A, and 510A IDE cache 
controllers for the VL, PCI, 
: and ISA buses, respectively, 
: greatly increase the 

: throughput of data between 
! disk drives and a system 

| processor. The PCI- and 

| VL-bus versions transfer 

| data at 5 Mbytes/sec on the 
| disk side and 20 Mbytes/sec 
j on the system side. The ISA 
: version has a transfer rate 

: of 5 Mbytes/sec on both 

: sides. Each controller 

' connects a system to four 

| IDE drives, each storing as 
| much as 4 Gbytes, and two 

| floppy-disk drives. You can 
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Architecture 


DTI Enhanced 


Phoenix BIOS Product names are trademarks or registered trademarks of their respective companies. 


CIRCLE NO. 66 386, 486 & PENTIUM are trademarks of Intel Corp. 








configure the controllers to 
provide disk mirroring or 
linking. The controllers 
require the addition of 
DRAM cache memory in 
256-kbyte, 1-Mbyte, or 4- 
Mbyte SIMMs. You can mix 
and match different- 
capacity SIMMs for a total 
of 512 kbytes to 16 Mbytes 
of cache. The VL, PCI, and 
ISA versions cost $175, 
a20e and Loan respectively. 

», santa Clara, 
CA. (408) 492- 9090. 





proces: Dalia an FPGA 
flesigt from concept to 
silicon typically requires 
the use of many tools. 
ViewF PGA simplifies this 
task by controlling and 
automating the process. The 
software provides process 
and data management, 
integration to system-level 
design, and links to FPGA- 
vendor layout tools. By 


| tightly integrating more 

| than 50 tools and utilities, 

| the software reduces the 

| learning curve for executing 
; FPGA designs. Because 

; ViewF PGA keeps you 

: following the correct design 
: methodology, you no longer 
have to know the detailed 

' design processes of—and 

| differences between—each 

| family of FPGAs. To create 

| designs, use any 

| combination of schematics, 

|; ABEL, JEDEC, and VHDL. 
Circle No. 557 ; 
' description languages 

: (HDLs) using VHDL or 

_ ABEL with logie synthesis 

' lets you create and simulate 
| a design before selecting a 

| target FPGA device. Cross- 
| probing among any of the 

| design-entry methods and 

; Simulations simplifies 


Coupling hardware 


; design debugging. If you 


' already use Viewlogic’s 


: Unix-based Powerview or 
' Windows-based Workview 


' Plus family of design tools, 
| you can add ViewF PGA for 
| $8200 or $5750, 


| 0881. 


respectively. ViewF PGA is 
| part of Programmable 
| Architect, which costs 
| $25,000 for Unix-based 


systems and $21,000 on 


| Windows-based systems. 

' ViewArchitect also provides 
: design entry, simulation, 

: and synthesis capabilities. 

' Programmable Architect, in 
| turn, is part of 

| Programmable Expert, 

| which costs $30,000 for 

| Unix-based systems and 

| $25,000 for Windows-based 

; systems. Programmable 

: Expert also includes 

: Programmable Architect 

: plus place-and-route tools 
for Actel, Altera, or Xilinx. 





Mel oro, MA. (508) 480- 
Circle No. 558 





The two-piece 
| Zeropower and Timekeeper 
| battery-backed SRAMs 


| allow you to send the IC 





portion of the assembly 
through SMT 
manufacturing equipment 
without melting the 
battery. The M48Z18- 
100MH1 Zeropower RAM is 
an 8-kbyte, 100-nsec 
SRAM. A companion snap- 
on battery pack called the 
M4Z28-BR00SH1 preserves 


| the SRAM’s contents for 

| more than 10 years without 
| external power. The 

| M48T18-100MH1 Time- 


keeper RAM adds a real- 


_ time clock to the 8-kbyte 


SRAM. A combination bat- 
tery/crystal Snaphat for the 
Timekeeper RAM is called 


| the M4T28-BR12SH1. The 
| real-time clock’s registers 

| occupy the top 8 bytes of 

| the RAM’s 8-kbyte address 
| space. Uncorrected, the 

| clock crystal 1 in the M4T28- 


BR12SH1 is accurate to 


: approximately one minute 

. per month. Using software- 
' calibration routines and an 
' internal Timekeeper 


calibration register, you can 


| improve that accuracy to 
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better than five sec/month. 
Both the Zeropower and 
Timekeeper RAMs 
incorporate circuitry that 
monitors the external 
system power. This 
circuitry switches the 
RAM’s power source to the 


on-chip battery and disables 


system access to the 
protected RAM when 


external power fails. This is 
the circuitry you would have 


to design if you were 
developing your own 
battery-backed SRAM. 
Both the Zeropower and 
Timekeeper SMT RAMs 
come in conventional-size 
28-lead SOICs. M48Z18- 
100MH1 Zeropower RAM, 
$6.25; M4Z28-BROOSH1 
battery module, $1.75; 
M48T18-100MH1 
Timekeeper RAM, $10; 
M4T28-BR12SH1 
battery/crystal module, $2 
(10,000). SGS-Thomson 


Microelectronics, Phoenix, 


AZ. (602) 867-6100. 


Circle No. 559 





Smart ATM switch self- 
routes cells. Designed to 
handle data in packets, the 
T7650 switch provides a 
2x2 switching node that 
meets the needs of 
asynchronous-transfer- 
mode (ATM) switching 
applications. The device is 


self-routing and crosspoint- 


buffered, allowing it to 
automatically route and 
pass ATM cells without 
collision. The switch’s 
function is to accept 
synchronously clocked data 
packets in 8-bit (with 
parity) parallel form from 
an input port and pass the 
data to the appropriate 
output port. The data 
packets the device passes 


—— pi net ts et ss Fn ft nF 


can be 10 to 80 bytes long 
and must contain header 
information that describes 
the packet’s length. Once 


the device establishes a data 


path, it counts the bytes 
passing through to ensure 
that the entire packet has 
moved before changing its 
configuration. The switch 
routes the high-priority 
data first. If the data has a 
clear path through the 
switch, the data passes 
through without buffering, 
achieving a latency of 11 
clock cycles. If the switch is 
already in use, however, it 
stores incoming data 
packets in one of 16 on-chip 


priority levels along each of 
the four possible paths 
through the switch. The 
T7650 offers a TTL-com- 
patible interface. $23.45 
(10,000). AT&T 
Microelectronics, Allen- 
town, PA. (800) 372-2447. 
Circle No. 560 


Digital audio chip pro- 
vidas CD-quality sound. 
The EMU8000 digital audio 
chip for add-in and mother- 
boards is part of an audio 
system comprising the 
E}M81000 sound-file library 
and EMU8200 control soft- 
ware. The sound library 
resides in external ROM 
and DRAM. The system also 
provides MIDI compat- 
ibility, user-definable 
sampled sound libraries, 32- 
voice polyphony, digital 
sample-rate conversion, and 
audio pitch transposition. 
$35 for DSP chip and ROM. 
E-MU Systems Inc, Scotts 


512-byte FIFO buffers—one ! Valley, CA (408) 438-1921. 


FIFO for each of the four 


Circle No. 561 
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REACH NEW HEIGHTS w/DUAL PENTIUM 
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Philips Semiconductors 





For more information on any of 
these subjects: call 1-800-447-1500 
and request appropriate extension 
number. 


Europe — use EDN Information 
Retrieval Service or contact us 
direct via fax on +31 40-724825. 





The 74ABT4764 fully-programmable BiCMOS 
DRAM controller offers exceptional flexibility. 


Philips 
Semiconductors 





Fastest 3.3 V PLD provides 
high performance with low 
output noise 


The new LVT22V10-7 3.3 V PLD is a 7.5 ns 
device that gives designers the speed required 
to keep up with the increasing performance 
of leading 3.3 V microprocessors and 
memory devices. 

The LVT22V10-7 provides speed as 


well as key features that are essential for 





The LVT22V10-7 is the industry’s fastest 3.3 V 
PLD, the latest in a series of high-performance PLDs 
from Philips. 





high-performance systems including low 
noise, high drive, 3.3 and 5 V compatible 
inputs and outputs, live insertion and 
graceful power-up for the design engineer 

The device has virtually no ground 
bounce with only 0.8 V V,), under worst- 
case conditions (one output held low and 
nine outputs switching, each with a 50 pF 
load at 3.6 V). With system clock rates at 
90 MHz and above, noise becomes a 
critical design consideration and the 
LVT22V10-7 decreases output noise by 
50% compared with CMOS PLDs. 

The LVT22V10-7 is the fastest in a series 
of high-performance 3.3 V programmable 
devices from Philips. 

It joins the LVT22V10-10 and 
LVT22V10-15, which are 10 ns and 15 ns 


devices respectively. 


Call 1-800-447-1500 Ext 1162 
Europe: circle no. 40 


First fully-programmable BiCMOS DRAM controller 
for high-speed dual-port memory systems 


Combining the efficiency of a standard dual- 
port DRAM controller with the flexibility of 
an application-specific device, the new 
74AB1T4764 features an 80 MHz on-chip PLD 
sequencer that can be programmed to control 
high-performance memory systems. In addition 
to operating with any type of DRAM, the 
74ABT4764 has the ability to interface directly 
to CISC processors, RISC processors and DMA 
channels without the need for glue logic, and 
to arbitrate memory requests from any two of 
these devices and the memory’s refresh logic. 
Equipped with 16 CAS (column address 
strobe) outputs, four RAS (row address strobe) 
outputs and an on-chip multiplexer for 11-bit 
memory addresses, the 74ABT4764 directly 
addresses up to 4 Mbytes of memory. This can 
be made up from DRAMs with capacities up 
to 16 Mbit (4M x 4), and with the addition of 





a few inexpensive logic chips the device can 
also address 64 Mbit DRAMs. Memory access 
modes include page, fast page, interleaved 
page, nibble and static column modes, with 
datapaths up to 8 bytes wide. 

The key to the 74ABT4764’s exceptional 
flexibility is the on-chip PLD sequencer that 
controls the row/column address counters and 
multiplexer, the loop counter and an active 
page comparator that detects whether the 
current row address is within an active memory 
page. The counter overflow outputs and the 
hit/miss output of the active page comparator 


all feed back to the sequencer inputs. 
The 74ABT4764 is manufactured in 
Philips’ QUBiC BiCMOS process. 


Call 1-800-447-1500 Ext 1161 
Europe: circle no. 41 





$0T223-packaged 
power MOSFET has full 
on-chip protection 


With the introduction of the BUK107 logic- 
level TOPFET, Philips Semiconductors is the 
first company to offer a temperature and 
overload protected 0.5 A low-side driver in a 
SOT223 surface-mount package. The BUK107 
is designed primarily for lamp, solenoid and 
small motor switching in automotive 
applications such as engine management and 
driver information systems, but its built-in 
protection against short-circuit, over- 
temperature and over-voltage conditions also 
makes it suitable for a wide range of industrial 
applications where high reliability is required. 

The transistor is available in two versions, 
either with a logic level control input that can 
be driven directly from a microcontroller port, 
or with a clamped input that can be used with 
a pull-up resistor drive circuit. 





The BUK107 power MOSFET is the first fully- 
protected low-side driver to be offered in a true 
SMD package. 


The BUK107 is a vertical DMOS power 
FET with an overload protection circuit that 
limits the drain current to typically 1 A, and 
an over-temperature protection circuit which 
senses the junction temperature to prevent 
thermal damage. In addition, integral over- 
voltage clamping diodes coupled with 
controlled turn-off of the FET limit the drain 
voltage to 50 V, allowing the BUK107 to be 
used for inductive load switching. No external 
protection components are required; all the 
active on-chip protection circuits are powered 
directly from the control input, so the 
BUK107 has an off-state current consumption 
of typically 1 pA at 50 V. The device is housed 
in a standard SOT223 package with all pins 


protected against electrostatic discharges. 


Call 1-800-447-1500 Ext 5018 
Europe: circle no. 42 


High-speed 22V10 
PLD reduces circuit 
noise by 50% 


In applications where low noise, high drive 
capability and metastable immunity are 
critical, the ABT22V10-7 out-performs all 
other 22V10 devices on the market, while 
reducing circuit noise by as much as 50%. 
Fabricated in Philips’ QUBiC BiCMOS 
process and using their unique Advanced 
Feedthrough Cancellation technology, the 
device offers 7.5 ns maximum propagation 
delays, less than 0.8 V ground bounce under 
worst-case switching conditions and complete 
freedom from output glitching even when 
input set-up and hold times are violated. 

The ABT22V10-7 is designed for use 
in high-speed applications such as high-speed 
telecommunications switches, satellite 
communications equipment, networks and 
workstations. Its 48 mA drive capability 
allows the outputs to be directly connected to 
a backplane bus, thus saving the cost, power 
consumption and additional propagation 


delays associated with a separate bus driver 





The ABT22V10-7 ultra-quiet PLD is available in 
24-pin DIP and 28-pin PLCC packages. Military 
versions speced at 8.5 and 10 ns are also offered. 


chip. On-chip slew rate control for the high 
drive capability outputs ensures that bus 
reflections are kept to a minimum, further 
reducing overall system noise levels. 

The ABT22V10-7 is the first of a 
comprehensive range of high-performance, 
ultra-quiet BiCMOS PLDs from Philips 


Semiconductors. 


Call 1-800-447-1500 Ext 1159 
Europe: circle no. 43 


New 8042-compatible ACCESS.bus microcontroller 


Philips Semiconductors has introduced the first 
in a family of ACCESS.bus microcontrollers 
that will replace the 8042 controller which is 
used in most PC motherboards for keyboard 
and mouse control. 

The 8XC542 combines the 80C51 
microcontroller core with ISA bus interface 
and a controller for the ACCESS.bus port. 

The new device increases program memory to 
4 kbytes and RAM to 256 bytes. The enhanced 
ISA bus interface provides multiple registers 
for supporting 32-bit data; programmable 
decoding for ten address lines saves external 
logic and allows the user to locate the 
controller in convenient memory space. 

The 8XC542 microcontroller supports the 
current technology of the 8042 and increases its 
performance, while supporting ACCESS.bus, 
the new open industry ‘plug-and-play’ 
peripheral connectivity standard. It provides a 
simple and inexpensive way to daisychain I/O 
devices including mice, keyboards, trackballs 
and monitors to a single computer port. 

With the recent approval by the Video 
Electronic Standards Association (VESA) of 


PHILIPS 











The 8XC542 combines the performance of the 
80C51 microcontroller architecture with ISA bus 
interface and an ACCESS. bus port. 


the display channel standard called Display 
Data Channel (DDC), the 8XC542 becomes 
an integral part in the communications 
between the PC motherboard and the monitor 
display controller. With DDC the user has the 
ability to change the color and the screen 
sizing of the monitor directly from the PC. 
ACCESS.bus microcode and PC software 
for the 8XC542 are available from Computer 
Access Technology Corporation (CATC). 


Call 1-800-447-1500 Ext 1160 
Europe: circle no. 44 


— 
NO 
ee 
\S 
ys 
ae! 
Cc 
WD 


PHILIPS 





‘Ae 


. 


“ Hall-Effect aaa a Ratiometric, Linear 
Latches For Ultra-Sensitive Bipolar \ Hall-Effect Sensors 
High-Temperature Hall-Effect Switches — 3132 “*\ \ — 3503 

Operation — 3185 These Hall-Effect switches are M 45Vto24V \ \ The 3503 Hall-Effect sensor accu- 























The 3185 Hall-Effect Latch is an designed for magnetic actuation Operation \, rately tracks extremely small 
extremely _ temperature-stable using a bipolar magnetic field, a Reverse Battery .\ \ changes in magnetic flux density— 
apd stecea resistant’ censor Le., a north-south alternating P esas \ XY \ changes generally too small 
especially suited for operation field. They combine extreme a Superior Temperature \ \ \, to operate Hall-Effect switches. 
over extended temperature say ise plein vce  Alahiy pen ‘ . \ As motion detectors, gear 
ranges to +150°C. Superior high- excellent stability over varying ” a ab pupEny Voltage \ \ tooth sensors. and ae 
temperature performance is made i, coum Sass denon. iat : ; | imity eteoiacs they are 
possible through a novel Schmitt trig. The high sensitivity permits their @ Activate with Multi-Pole siauieaniy Pee me 
ger circuit that maintains operate and use with multe pole rig magnets i Ue a rors of mechanical events 
over relatively large distances. @ Solid-State Reliability ... ae 
release point symmetry by compen- No Moving Parts As sensitive monitors of 










sating for temperature changes in the ® Voc 
Hall element. Additionally, internal 
compensation provides magnetic 
switch points that become more sen- 
sitive with temperature, hence offset- 
ting the usual degradation of the 
magnetic field with temperature. The 
symmetry capability makes these 
devices ideal for use in pulse-count- 
ing applications where duty cycle is 
an important parameter. 


® Symmetrical Switch Points Hall-Effect Switches For High- 


a thee Temperature Temperature Operation — 3121 
tabilit 
A These Hall-Effect switches are monolithic integrated circuits with 
@ Operation From 


Unregulated Supply tighter magnetic specifications and switch points, Eeelpyed to 
operate continuously over extended temperatures to +150°C, and 

@ Open-Collector 25 mA 

are more stable with both temperature and supply voltage 

changes. The unipolar switching characteristic makes these 

devices ideal for use with a simple bar or rod magnet. 


@ Small Size electromagnets, they can 
effectively measure a 
system’s performance 
with negligible system 
loading while providing 
isolation from contami- 
nated and electrically 
@ GROUND noisy environments. 


@ Constant Output Amplitude 
@ Resistant to Physical Stress 
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Output 
®@ Reverse Battery Protection 


@ Activate With Small, @ Extremely Sensitive 
Commercially Available @ Superior Temperature Stability for @ Flat Response to 23 kHz 
Permanent Magnets Automotive or Industrial Applications @ Low-Noise Output 

®@ Solid-State Reliability ... @ 4.5 V to 24 V Operation ... 4.5 V to 6 V Operation 
No Moving Parts needs only an unregulated supply @ Magnetically Optimized Package 

®@ Small Size ®@ Open-Collector 25 mA Output ... 





Stress ™@ Reverse Battery Protection 
@ Activate with Small, Commerciall = 
Available Permanent Magnets, 1 @K@ A Test Drive... Call For Samples 
Solid-State Reliability ... Try these Allegro ICs in your breadboard. You'll find that you'll reduce your 
@ GROUND no moving parts component count, increase reliability through use of monolithic solutions and 
@ Small Size protection features, as well as potentially lowering overall manufacturing costs. 
CIRCLE NO. 208 ™@ Resistant to Physical Stress Sample and detailed technical information are now available. Just give us a call. 
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‘CALL 1+508+ALLEGRO _ 


115 Northeast Cutoff, Worcester, Massachusetts 01615 












PCI BUS 
PERIPHERAL COMMUNICATIONS 


JOHN GALLANT, TECHNICAL EDITOR 





the required high or low signal 
level of the receiver. 

The incident wave travels down 
the bus, reflects off the untermi- 
nated end, and travels back to the 
receiver where the voltage doubles 
to meet the required input voltage. 
The propagation delay is a func- 


HIGH-SPEED PERIPHERALS MUST GET ON A HIGH-SPEED 
HIGHWAY TO MAKE USE OF ALL THEIR CAPABILITIES. THE 
PCI BUS IS ONE SUCH HIGHWAY, BUT ON-RAMPS IN THE 
FORM OF OFF-THE-SHELF, GENERAL-PURPOSE PCI I/O 
CONTROLLER CHIPS ARE FEW AND FAR BETWEEN. 





The Peripheral Component Interconnect (PCI) bus 
can bypass the I/O bottlenecks of traditional system 
buses and can provide a short cut for system CPUs 
to communicate with peripherals. Fast communi- 
cations are essential in computa- 
tion-intensive applications, such 
as sophisticated graphics, on-line 
data processing, local-area net- 
working and real-time video—all 
major beneficiaries of the PCI 
local bus. These applications 
require the processing of large 
amounts of data, which must 
move quickly between a CPU 
and a peripheral. 

To move data quickly, 
the high-performance, 
local PCI bus runs at a Z, 
maximum clock speed of yf, ‘7 
33 MHz and accommo- ML ty 
dates three expansion- | i}, 
board connectors. It employs a 
32-bit multiplexed address and 
data path, which provides a peak 
bandwidth of 132 Mbytes/sec. (A 
64-bit path is optional.) The band- 
width is a substantial improve- 
ment over the 5-Mbyte/sec trans- 
fer rate of the standard ISA bus. 

Attaching a peripheral device to 
the PCI bus requires an [/O-con- 
trol chip that implements the PCI protocols on the 
PCI side and connects to a back-end bus on the 
reverse side. The PCI bus is an unterminated trans- 
mission line having CMOS loads. An unterminated 
bus uses reflective waves instead of incident waves 
to transfer data. A PCI driver has only to drive half 





tion of the electrical length of the 
bus and may last as long as 10 nsec, 
one-third of the clock period for 33-MHz operation. 

The Intel Architecture Lab developed the PCI bus, 
but now the PCI Special Interest Group, comprising 
over 300 companies, promotes the bus as a nonpro- 





Digital Equipment Corp's 21140 Fast Ethernet I/0 controller provides 
10- and 100-Mbps ports to conform to 10BaseT and 100BaseT Ether- 
net networks. 


prietary standard. The specification outlines a 5 to 
3.3V transition path by defining three types of PCI 
board connectors: 5V only, 3.3V only, and univer- 
sal (S and 3V). A connector keying system prevents 
users from inserting a board into an inappropriate 
slot. The group based the PCI drive requirements on 
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voltage-vs-current curves rather than 
dc-drive level (Fig 1). The rule of thumb 
is that a PCI line buffer should be able 
to drive 10 electrical loads, where a card 
connector counts as two loads. 


Sometimes called a buffer 

A generic PCI controller contains the 
PCI interface, a FIFO or register buffer, a 
control unit for the back-end bus, con- 
figuration registers, and an optional 
expansion ROM. The controller maps 
the address space of one bus into the 
address space of the other and acts as an 
elastic buffer between two synchronous 
systems. It takes 47 pins to implement a 
target (slave) interface and 49 pins to 
implement an initiator (master) PCI 
interface, not counting power and 
ground pins. Assuming the back end has 
a 32-bit data bus and associated control 
and address buses, the number of I/O 
pins for the controller can exceed 100. 

The PCI bus provides for autoconfig- 
uration. Upon power-up, the system- 
level software identifies each PCI card 
and automatically configures the card, 
which eliminates the need for switches. 
To satisfy this requirement, the con- 
troller must contain a minimum of 64 
configuration registers for ID purposes. 
Fig 2 shows a suggested set of configu- 
ration registers, which occupy a 256- 
byte space. 

The basic bus-transfer mechanism on 
the PCI bus is a burst, comprising an 
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The voltage-vs-current-drive characteristics for a 5V device operating on the PCI 
bus must fall within the gray areas. A similar curve is specified for 3V signaling. 


(Courtesy of PCI Special Interest Group). 


address phase followed by one or more 
data phases. The maximum number of 
burst data phases is 256. A PCI master 
must be able to perform burst reads and 
writes, address memory or I/O space, 
handle configuration accesses, respond 
to system reset, generate and check par- 
ity, generate parity errors, recognize a 
target (slave) abort, recognize a retry, 
and time out on a master abort. A target 
must be able to decode addresses, han- 
dle configuration accesses, respond to 
system reset, generate target aborts, gen- 
erate retries, generate and check parity, 
and generate parity and system errors. 

A bus master must arbitrate for each 


access it performs on the bus. The spec- 
ification defines a central arbitration 
scheme in which the master has unique 
request and grant signals. The scheme 
hides arbitration, which means that 
arbitration occurs during the previous 
access so that the arbitration phase 
doesn’t consume PCI bus cycles. The 
designer must choose the arbitration 
algorithm from among rotating priori- 
ty, fairness, or another algorithm. 


Choices are few 

Unfortunately, few off-the-shelf 
products are meeting the emerging 
standards’ need for a general-purpose 


CONNECTING THE PCI BUS TO STANDARD INTERFACES 


Many applications don’t require a general-purpose I/O con- 
troller to the PCI bus. Standards such as IDE disk drives, Ether- 
net LANs, and SCSI devices define the controllers for these 
applications. Many vendors offer standard PCI controllers for 
these applications. For example, Digital Equipment Corp offers 
the DECchip 21140 Fast Ethernet controller that connects 
directly to the PCI bus and has separate 10- and 100-Mbps 
ports. The $39.50 (5000) chip conforms to both the 10BaseT 
and 100BaseT network specifications. 

NCR offers the 53C810 and 53C825 PCI-to-SCSI processors 
that connect directly to the PCI bus. The $27.30 (1000) 
53C810 transfers data at 5 Mbytes/sec asynchronously and 10 
Mbytes/sec synchronously. The $36.60 (1000) 53C825 trans- 
fers data at 10 Mbytes/sec asynchronously and 20 Mbytes/sec 
synchronously over the fast-and-wide single-ended or differ- 
ential SCSI bus. 

Future Domain also offers a single-chip SCSI-2 interface to 
the PCI bus for under $20. The 36C70 has a 2-kbyte FIFO 
buffer and can sustain 10-Mbyte/sec fast SCSI synchronous 
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data transfers. Adaptec’s AIC-7870 plugs directly into the PCI 
bus and transfers data to a fast-and-wide SCSI port at 20 
Mbytes/sec. The $39 chip acts as a 32-bit PCI bus master. 

Both Symphony Laboratories and Opti Inc provide PCI bus- 
to-IDE controller chips. The SL82C101P from Symphony Labs 
supports four IDE drives, offers IDE primary and secondary 
address selection, and includes an automatic standby mode for 
power savings. It costs $2.95 (10,000). The 82C621 from Opti 
Inc also supports four IDE drives and contains 16-byte read- 
prefetch and write-posting FIFO buffers that allow memory 
cycles to run concurrently with IDE cycles. The $6 chip can also 
be a master on the PCI bus and dump data directly to DRAM 
without CPU intervention. : 

Strictly speaking, the PCI bus is a mezzanine bus that incor- 
porates bridge chips to interface to the host CPU and to other 
standard expansion buses. There are enough of these bridge 
chips to devote an article to them; that article will appear in 
the first quarter of next year. 















NRG SERIES FEATURES 


e Autoselect AC input 
e Remote sense on main output 
e AC power-fail signal 


NRG275 AND NRG350 — 275 and 350 Watts 
Floating 3rd and 4th outputs can be referenced as + or — to provide 40 possible voltage/current 
combinations from the following 11 models. 2nd outputs have 16A peak current capabilities. 


e Fully regulated outputs 
¢ Output good signal on main output 
e VDE & FCC level B and VFG243 EMI 




















NAG275-3000 





5V@25A I2V@I0A 12V@6A 




































































“ 5V@25A 12V@10A | 12V@6A 5V@2A NRG275-4000 
2 5V@25A 12V@10A | 12V@6A 12V@2A | NAG275-4001 
F; 5V@25A 12V@10A 12V@6A_ | 24V@2A | NRG275-4002 
. 5V@25A 12V@10A | 12V@6A | 48V@IA | NAG275-4003 
‘) 5V@35A 12V@10A | 12V@6A — NRG350-3000 
‘ 5V@35A 12V@10A | 12V@6A 5V@3A | NRG350-4000 
" 5V@35A 12V@10A | 12V@6A 12V@3A | NRG350-4001 
“ 5V@35A 12V@10A | 12V@6A | 24V@3A | NRG350-4002 

5 5V@35A 12V@10A | 12V@6A | 48V@IA | NRG350-4003 

" 24V@I10A 5V@10A 15V@4A 15V@4A_ | NRG350-4201 





Overall size: 9’x5"x2.5” fan option adds 1.5” to length. 
NRG3, NRG4, & NRG5 — 350, 450 and 550 Watts 


Up to seven modular outputs are available in over 100,000 voltage/current 
combinations. Call our technical support department for configuration assistance. 


















COMPONENT RANGES AVAILABLE 
Chassis 350, 450 and 550 watts 
se loiee Main modules 5 12 and 24 volts 
Auxillary modules 2, 5, 12, 15 and 24 volts, single and dual outputs 





NRG3 and NRG4 overall size: 10.5°x5"x2.5" fan option adds 1.5” to length. 
NAG5 overall size: 12x 5"x 2.5" including standard fan. 






PO 
Power SUPPLIES 


740 baile rat e Camarillo, CA 930 12 @ (800) 693-0212 ¢ FAX (805) 388-0476 





Power-One logo, NRG Series and |SO9000 logo are trademarks of Power-One, Inc. 
CIRCLE NO. 136 
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I/O controller; however, 
some are available. For 
example, Applied Micro Cir- 
cuits Corp (AMCC) offers 
the S593X series of general- 
purpose PCI bus controllers. 
Code-named the “PCI 
Matchmaker,” the S$593X 
provides three physical-bus 
interfaces: the PCI bus, the 
back-end bus, and an 
optional external, non- 
volatile memory bus. In 
addition, to comply with 
the PCI specification, the 
S593X maintains 256 con- 
figuration registers, which 
the host system can control. 

The $593X can become 
a bus master on the PCI 
bus or serve as a target 
(slave) for modest data- 
transfer requirements. Data 
transfers between the PCI 
and back-end buses can 
take place through bidirec- 
tional mailbox registers, 
through bidirectional 32- 
bit FIFO buffers, or through 
a pass-through data path. 
Mailboxes initiate large 
data transfers over either 
the FIFO buffers or the 
pass-through data path. 
The pass-through feature 
achieves burst transfers between the 
PCI bus and the back-end bus or mem- 
ory peripherals. One address register 
and two data registers (one for each 
direction) comprise the pass-through 
logic. 

An important feature of the S593X is 
its ability to perform various endian 
translations when data 
moves through the FIFO 
buffers. The feature allows 
an add-on product to main- 
tain its own fixed endian 
mode while the system 
operates in its native endian 
mode. 

Chip select and either a 
read or write strobe accom- 
plish data transfers between 
the back-end bus and the 
S593X’s internal registers. 
The output pins on the 
back-end bus include an 
interrupt pin, a buffered 
clock line, and a software- 
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BE [Desicn Feature 


FIGURE 2 


DEVICE ID VENDOR ID 


_ STATUS COMMAND 


-_—sC GLASS CODE 





_ BASE-ADDRESS REGISTERS _ 


RESERVED 
RESERVED 

EXPANSION-ROM BASE ADDRESS 
RESERVED : 


RESERVED 


INTERRUPT 
PIN 





The PCI specification recommends a 256-byte configuration- 
register space, the first 64 registers of which are mandatory. 
All multibyte numeric fields follow little endian ordering. 
(Courtesy of PCI Special Interest Group) 


controllable reset. The interrupt output 
pin signals when a selected mailbox or 
self-test event occurs from the PCI 
interface. The buffered clock provides 
synchronization for pass-through data 
transfers. The $5933, which has a 32-bit 
back-end data path and comes in a 120- 
pin PQFP, costs $39.95. 


| REVISION ID 


BUILT-IN | HEADER LATENCY | CACHE-LINE — 
_ SELF TEST TYPE TMER | SE 





INTERRUPT 


If AMCC’s S593X doesn’t 
meet your needs, you can roll 
your own general-purpose 
PCI controller with such 
products as LSI Logic’s PCI-32 
FlexCore building block, 
which the company includes 
in its CoreWare program. You 
can connect the building- 
block core to other building 
blocks in a library of cores to 
create an ASIC that fits your 
application. The PCI-32 Flex- 
Core contains six modules 
that provide a complete PCI 
interface: a master, a slave, 
configuration registers, FIFO 
control, FIFO buffer, and a 
nonmultiplexed on-chip 
interface to a VL-like back- 
end bus. 

The PCI-32 FlexCore oper- 
ates at a clock rate as fast as 33 
MHz on its 32-bit interface to 
the PCI bus. The back-end 
interface operates synchro- 
nously with the PCI clock or 
asynchronously at 16 to 40 
MHz. You can program the 
internal FIFO buffer to be 
four, eight, 16, 32, or 64 dou- 
ble words. The VL-like back- 
end interface connects to the 
PCI bus via the internal bidi- 
rectional FIFO buffer. The 
VL-like interface supports a VL master 
or slave and other VL bus functions. 
You can add the PCI-32 FlexCore to a 
CoreWare library for an access fee of 
$40,000. 

Alternatively, you can use a PLD or 
an FPGA (field-programmable gate 
array) to create a general-purpose PCI 


LOOKING AHEAD 





PCI bus controllers exist for computers having standard interfaces, such as LANs, IDE drives, 
graphics devices, and SCSI devices. However, if you need to connect a nonstandard device to 
the PCI bus, you have limited choices. Because less than a handful of companies offers gener- 
al-purpose controllers, you may have to build your own. As more designers want to attach dis- 
parate devices to the PCI bus, companies will begin to provide general-purpose controllers. 


One motivation to supply these controllers may be the 64-bit extension to the bus that the- 
oretically increases the bus bandwidth from 132 to 264 Mbytes/sec. Although most of today’s 
designs are 32 bits wide and, therefore, fit the standard bus controller, a 64-bit bus controller 
would require special interfaces to reap the benefits of the increased bandwidth. 

Another motivation for a general-purpose interface is the proposal to run the PCI bus at 66 
MHz instead of 33 MHz. This extension will stretch standard I/O controllers and generate the 
need for a more general-purpose I/O controller. : 















Best Front-End in the Audio Business! 


Our new PCM1760 stereo A/D converter, together with its matched 
DF1760 digital filter, delivers the best analog-to-digital performance 
ever. Besides its precise 20-bit resolution and wide 108dB dynamic 
range, the system also offers very low —92dB THD+N and very clear 
110dB SNR. Channel separation is 98dB typ, 94dB min. Whatever 
you're working on—digital audio recording and mixing equipment, 
DAT, or digital radio broadcasting—it'll sound and perform better 
with our PCM/DF1760 front-end digitizing IC system. 


Multi-bit Enhanced Noise Shaping 


PCM/DF1760 A/D and filter system is the first to feature our new, 
exclusive multi-bit enhanced noise-shaping circuitry. This approach 
achieves much wider dynamic range and lower noise than 1-bit 
designs while avoiding loop oscillation, jitter sensitivity, and 
process speed problems common with “older” architectures. It's 
better than 1-bit designs for all your audio applications. 


20-Bit Audio A/D System Is 
Better Than One Bit Designs 











sqe_aedigital 


PCM/DF1760 Key Specifications 
@ 30Hz-50kHz Sampling rate e 256fs or 384fs System clock 


e —97dB THD+N e Offset error calibration 
e 110dB SNR e Overflow detection 
© 64X Oversampling e Power down options 


e 100dB Stop band attenuation © Compact 28-pin DIP or SOIC 
e ().001dB Pass band ripple 


Hear For Yourself 


Ask for our comprehensive data sheet explaining our new multi-bit 
enhanced noise shaping technology. It also contains complete 
specifications and applications tips. And, there's also a 

prewired evaluation board available, just 
FAX 1-602-741-3895 to get your next 
digital audio designs off to the best 

Start ever! For more information, 

contact your local sales rep. 
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controller. The PCI bus is complex, 
however, and requires a large and fast 
programmable device or multiple 
devices to implement the interface. A 
number of PLD and FPGA vendors con- 
sider some of their devices to be PCI- 
compliant. Because the PCI bus guar- 
antees low latency, a programmable 
device must meet the PCI bus specifi- 
cation’s stringent requirements. For 
example, the clock to signal a valid 
delay for bused signals must be less 
than 11 nsec, the input setup time for 
bused signals to the clock input must be 
a minimum of 7 nsec, and the input 
hold time from the clock input must be 
O nsec. 

In addition, the input capacitance 
for each bused signal must be 10 pF or 
less, and the input capacitance for the 
clock line must be 12 pF or less. You 
cannot daisy-chain the clock line, but 
you must instead distribute it via sepa- 
rate transmission lines to each load 
with less than 2-nsec skew. Stringent 
requirements also exist for the signal 
rise and fall time (less than 4 V/nsec) 
and the ac/dc switching currents when 
the bus is signaling. At least three pro- 
grammable-logic vendors claim that 
their parts meet all the PCI require- 
ments—Altera, AT&T, and Xilinx. 

Altera offers the MAX 7000 and Flex 





Applied Micro Circuits Corp's $5933Q is one of the 
few off-the-shelf general-purpose PCI I/O-controller 
chips. The device provides a complete 32-bit PCI bus- 


to-32-bit back-end bus interface. 


8000 families of erasable PLDs (EPLD), 
which are PCI-compliant. In addition, 
Altera has obtained the rights to Intel’s 
Flexlogic FPGA family, which includes 
the FX8160 complex PLD (CPLD) for 
creating PCI controllers. The FX8160 
offers 160 macrocells of logic compris- 
ing 16 configurable function blocks 
(CFB). You can configure each CFB 
independently as a 24V10-type PLD or 


FOR FREE INFORMATION... 


as a 128-bit-wide SRAM. 

You can use the SRAM 
for the configuration regis- 
ters and arrange the mem- 
ory into an elastic FIFO 
buffer. To meet the high 
I/O demands of a PCI con- 
troller, the 208-pin FX8160 
package provides 120 I/Os 
and 48 dedicated inputs for 
a total of 168 I/Os. This 
number satisfies the I/O 
demands of a PCI con- 
troller and allows for addi- 
tional logic. You can down- 
load. mactoS’. for a 
general-purpose PCI con- 
troller from Altera’s bul- 
letin-board system. A 10- 
nsec version of the FX8160 
costs $165 (100). 

AT&T’s Optimized Re- 
configurable Cell Array 
(ORCA) family of 0.5-~m CMOS FPGAs 
offers 12,000 to 26,000 usable gates and 
as many as 384 usable I/O pins. One 
member of the family, the ATT2C26, 
has 26,000 gate equivalents and meets 
the ac/dc drive requirements of the PCI 
specification. The $720 (1000) chip 
also features on-chip SRAM for the con- 
figuration registers. The ORCA series 
features three levels of metal to connect 


_ For free information on the PCI I/O controllers discussed in this article, circle the appropriate numbers on the postage-paid Infor- 
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Low Interest 600 


Applied Micro Circuits Corp 
San Diego, CA 

(800) 755-2622 

Circle No. 303 


AT&T Microelectronics 
Allentown, PA 

(800) 372-2447 

Circle No. 304 


Digital Equipment Corp 
Hudson, MA 

(800) 332-2717 

Circle No. 305 


Future Domain 
Irvine, CA 

(714) 253-0400 
Circle No. 306 


LSI Logic Corp 
Milpitas, CA 

(408) 433-8000 
Circle No. 309 


Opti Inc 

Santa Clara, CA 
(408) 980-8178 
Circle No. 310 


NCR Microelectronics 
Colorado Springs, CO 
(719) 596-5795 

Circle No. 311 


PCI Special Interest Group 
Hillsboro, OR 

(503) 696-2000 

Circle No. 312 


Super Circle Number 
For more information on the PCII/O 
controller products available from all 
of the vendors listed in this box, you 
need only circle one number on the 
ostage-paid reader service card. 
Circle No. 315 
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The PPMS family of articulated arms, probing station and probing system assists 
you in mechanically positioning Tektronix probes on fine-pitch devices. 


Probing today’s fine-pitch compo- 
nents by hand requires incredible 


talents. No problem if you’ve 


spent years in medical school. 





w For the 
rest of us, 
. SureFoot 
Tektronix sthiies 
shown 
has an array actual size. 
of probes 
and other 
Smaller than a grain of 
rice, our SureFoot™ adapter 
tools that (shown attached to the tip 
of the P6563A and P6245 
take the probes) lets you safely 
probe devices with pins of 
stress out 0.5mm centers or greater. 


of this essential task. & Now 


the prototype you've spent 





months on won’t be 
destroyed by a 
misplaced 


probe. And 


Tektronix has all the tools you need for digital design, 
from logic analyzers to the most sophisticated digitizing 
oscilloscopes available. 


devices as fine 
as 0.5mm can be 
tested with ease. ™ Call your local Tektronix 
Representative today for all the details. And leave the 


risky work to brain surgeons. 


~ 
d SureFoot are trademarks of Tektronix, Inc. Tektronix 
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You can afford a NordicTrack. 


y settle for anything less? 





There are good reasons why the NordicTrack is 
known as “The World’s Best Aerobic Exerciser®.” 






g While lesser cross-country ski exercisers provide 


ne an awkward shuffling motion, the NordicTrack 







uses a patented flywheel and one-way clutch 
mechanism that no other ski machine can match 


4 f | ] It's the affordable way to meet your fitness goals. 














In just 20 minutes, three times a week, a NordicTrack® 
/ exerciser works all the major muscle groups, burning more fat 


doesn’t get any better than NordicTrack. 


Other models priced from $599°%* 


30-day in-home triall 


ordicfrack 


FREE Video and Brochu 


LU) Please send me a FREE brochure 
U Also a FREE VHS videotape 


j Namek soca Haun ts Ieee Shane ) 





NordicTrack Challenger™ Jonevculsipiasedin ution only $339”! 
NordicTrack Sequoia ™ ................sscscssssees ---- Only $429"! 
NOPGICT PACK EXCOD” (...00sccveoccesesesessontactcclatives only $499! 





/ than exercise bikes, treadmills and stairsteppers (and up to 1,100 
_/ Calories per hour). It’s gentle on your knees, hips and back and it’s 
easy to use. Over 2.5 million people already know that exercise just 










- call 1-800-942-1890, 


re | 


i Street 
*Prices do not include shipping, handling and taxes. 
©1994 NordicTrack, Inc., A CML Company ye 2 he te Sie a a zin ] 
All rights reserved. Send to: NordicTrack, Dept.13LL4, 104 Peavey Road, Chaska, MN 55318 3 
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MULTILAYER PCB’s 


FAST & ACCURATE ... 


CIRCUIT BOARD LAYOUTS, 
MANUFACTURING & ASSEMBLY 


We put production into high gear for you. In fact, we can 
deliver your product in as little as two days if needed - and 
still preserve the first-rate quality we’re known for. On time. 
Every time. We're here to get your project moving fast. 





“Your Satisfaction is our 
No. 1 Concern.” 


4761 E. Hunter Ave. 
Anaheim, CA 92807 


Phone: 714/970-2430 
Fax: 714/970-2406 
Modem: 714/970-5015 





BTW [Desicn Feature 
PCI 1/0 CONTROLLERS 


gates, which provide a high degree of 
routing flexibility. This flexibility is 
why Logic Innovations Inc chose the 
ORCA family for designing PCI con- 
trollers. ORCA’s routing flexibility eases 
handling of the PCI functions such as 
STOP, which indicates the target is 
requesting the master to stop the cur- 
rent transaction. 

You can also design a flexible PCI 
controller using Xilinx’s XC7300 fami- 
ly of EPLDs. Xilinx is so sure that its 10- 
nsec version of the XC73108-10 EPLD 
is PCl-compliant, the company pub- 
lishes a S-pg checklist showing 56 elec- 
trical points where the EPLD meets PCI 
compliance. Dual-voltage I/O drivers 
let you develop a “universal” expansion 
adapter card that operates in a 5 or 3.3V 
PCI signaling mode. 

In a typical design using the Xilinx 
EPLD family, an XC73108 functions as 
the PCI bus interface, an XC7354 func- 
tions as the error handler, and an 
XC3190A functions as a memory and 
back-end controller. You simply add 
FIFO buffers to complete the design. 
The company provides VHDL and ABEL 
source code for the design. You can also 
drop in the XC7314 as a pin-compati- 
ble replacement for the XC73108, 
which can integrate the XC7354 into a 
single device. You can employ unused 
logic in the XC7314 to implement a 
latency timer and target locking. A 10- 
nsec XC7310-10 has 108 macrocells 
and comes in a 160-pin PQFP. It costs 
$52.81 (1000). EDN 


Reference 
1. “PCI local bus gathers momentum,” 
Gary Legg, EDN, Feb 3, 1994, pg 25. 





You can reach Technical 
Editor John Gallant at 
(617) 558-4666, fax 
(617) 558-4470. 
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Please use the Information Retrieval Service card 
to rate this article (circle one): 
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Flash is assuming 


its place among 
the memories of 
the world. 





Over the past six years, Flash technology 
has come a long way. In fact, the Flash 
memory of today only vaguely resembles 
the Flash you may be familiar with. With 
breakthroughs like 33MHz Synchronous 
Flash and SmartVoltage technology, and 
manufacturing gains to bring prices down 
32x since 1988 (measured by cost/MB), Flash 
now meets or beats DRAM+ROM, SRAM+ 
battery, or updated EPROM solutions in 


performance, functionality and overall cost. 


With higher densities, greater functionality 
and JEDEC standardization, Flash truly 
requires a shift in thinking about memory 
system architectures. Because a single 
Flash chip can do the work that used to 
require several kinds of chips. So read on, 
and discover why Flash memory goes 
above and beyond the rest. 


Flash Memory vs. 
DRAM+ROM 

Flash technology is not only 
in high-volume production, 
but it’s as fast or faster, and it’s 
actually cheaper, than DRAM 
solutions. And the trend will 
just keep going as we con- 
tinue to introduce smaller, 
faster and smarter devices. 





on the processor local bus, 
approaches 2nd-level cache 
performance. It can eliminate 
DRAM+ ROM by executing 
code directly from Flash at 
faster-than-DRAM speed. 
Beyond that, Intel even 
offers anew 16Mb Flash 
component that has a multi- 
plexed address bus and is 
compatible with most 
DRAM RAS#/CAS# 
controllers, so you 
can get your hardware 











design up and run- 





ning quickly, leaving 








=I 


more time for soft- 
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Intel’s new DRAN- interface Flash devices can 
be implemented on industry-standard SIMMs. 


Because Flash is a non- 
volatile memory solution, it 
can perform the function of 
code DRAM and nonvolatile 
backup storage in your 
design. Flash immediately 
eliminates the need for 
redundancy, allowing for 
instantaneous start-ups and 
an overall increase in system 
performance. 

Our new Synchronous 
33MHz Flash Memory solu- 
tion, which can now reside 





ware development. 

And there is no 
constraint on Flash 
components. Intel is 
at full production all the way 
up to 32Mb. 


Flash Memory vs. 
battery-backed RAM 


Flash is an excellent alterna- 
tive to battery-backed 
RAM (such as SRAM) 
being used as a nonvolatile 
solution. Flash memory 
is about one third of the 
cost, and that doesn’t even 
include the battery. 

By eliminating the backup 


Intel Flash Memory, such as our new 16Mb 33MHz Synchronous Flash or 16Mb DRAIN-interface Flash, can help you build more efficient designs. 
A single Intel Flash chip can replace the combination of DRAM for code execution and redundant nonvolatile memory (NVM) for code storage. 
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‘Ofolsiige) im > oes eel 
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or DRAM- 

interface 
Flash 
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Memory Technology 
Cost Comparison 


Since 1988, Intel’s ETOX™ 
manufacturing process has 
helped the cost/megabyte of 
Flash memory drop to the point 
where it is now a more cost- 
effective solution than DRAM, 
SRAM, or EPROM. 


battery+RAM with Flash, you 
no longer have to worry about 
battery failure resulting in a loss 
of data. Flash also allows you 
to build a more power- and 
space-efficient design. 

Flash has an 8x density 
advantage over SRAM. So in 
some applications, you can 
replace all of your battery- 
backed SRAM in one block of 
an Intel Boot Block Flash 
chip. The rest of the chip can 
be configured for boot code, 
BIOS, whatever you want. 
And in the end, your chip 
inventory and cost per design 
go down, and you have a more 
flexible, reliable solution. 


Flash Memory 
vs. EPROM 

In today’s competitive time-to- 
money race, using Flash over 
EPROMSs is like giving your- 
self an insurance policy against 
missing your design schedule. 
Because Flash is in-circuit 
reprogrammable, a feature 








that will save your company 

time and money on both 

ends of the design cycle. 
In-circuit programming 


means Flash is much cheaper 


and faster to prototype and 
debug. And it allows you to 
respond to last-minute mar- 
keting requests. Flash-based 
systems can also be test-code 
programmed to test your 
systems online, then repro- 
grammed with production 
code on their way out the door, 
thus maintaining a just-in- 
time inventory. Using Flash 
memory, you could even 
move up your launch dates. 
And when you need to 





upgrade already-shipped 
systems to stay competitive, 
all you have to do is pop in 
a diskette or connect to a 
comm-link. No more expen- 
sive service calls, system 
disassembly or hassles with 
UV erasing. Customers will 
appreciate the reduction in 
downtime, too. 

Amazingly enough, Flash 
and EPROMs are at compa- 


rable prices at 8Mb and above. 


Yet Flash also offers features 
like SmartVoltage and mem- 
ory integration that you'll 
never find in EPROMs. And 
Flash is completely scalable 
to 32Mb and beyond, while 


higher-density EPROMs 
become increasingly difficult 
to obtain. 


Intel Flash vs. Flash 


There are many reasons to 
take a long look at Intel when 
you are considering which 
Flash memory to choose. 
Many of those reasons have to 
do with the fact that Intel is 
the company leading the tech- 
nology forward. 

Chip by chip, feature by 
feature, nobody can match our 
technology. Nobody can 
match our breadth of prod- 
ucts. Nobody can outsupply 
us. And nobody can match the 


In 1994, Flash prices actually went below the forecast cost 
of EPROMs. Yet Flash memory also saves you the enor- 
mous hidden costs of service calls, updates, debugging, 
prototyping and testing that usually come with EPROMs. 








intel Boot 
Block component 
family 

Currently available in 
densities from | to 4Mb, 
with 8Mb coming in 
’95, Intel’s Boot Block 
architecture is designed 
with asymmetrical blocks 
SO you can set aside and 
lock one smaller block 
specifically to protect 
code. The rest of the 
blocks can be written 
and erased at will. 

Boot Block compo- 
nents offer fast access 
times of 60ns for zero- 
wait-state operation in 
systems driven by fast 
processors. They are very 
power-efficient, offering 
3.3V capability and a 
deep power-down mode 
to extend battery life in 
portable systems. 

Intel Boot Block Flash 
chips are user-config- 
urable for either x8 or 
x16 applications. And 
they come in both indus- 
try-standard PSOP and 
TSOP pinout options. 








Intel 
Bulk Erase Flash 
components 

These components range 
from 256K to 2Mb. They 
include a quick-pulse pro- 
gramming algorithm to 
make in-circuit program- 
ming fast and reliable. 
And the components can 
typically be erased elec- 
tronically in one second, 
so code updates are easy. 





Intel Series 2+ Flash 
Cards offer auto-switch- 
ing between single- 
supply operation of 3.3 
or 5V, as well as dual- 
voltage operation. They 
also have a 12u.A deep 
power-down mode, 
150ns read times and a 
write transfer rate of 
O.85MB per second. 
And with up to | million 
write-erase cycles per 


They offer read perfor- _ block, they’re a lot more 
mance as fast as 65ns. reliable than rotating 
They also have very low, storage media. 
CMOS-like power Con- intel 5 & 10MB 
sumption to extend battery §=PCMCIA/ATA. 
life—usually a 1OmA Flash Drives 
active current. Intel Flash Drives are 

Intel 2-40MB built for — simplicity. 
PCMCIA Flash In fact, they 
Cards are O/S inde- 
With Intel Series 2 and 2+ pendent, so 
Flash Cards, you can create df they plug 
mobile sys- }} directly into 
~ | tems that will PCMCIA, 
‘}runalldayon ATA or IDE hard drive 
AA batteries, sockets with no extra 
andembed- _ software, giving you the 
ded storage immediate benefits of 
expansion that will last compact, solid-state 
the life of your system. Flash memory. 
1-800-879-4683, ext 242. 


Intel Flash Drives are 
10x more energy efficient 
than HDDs, offering an 
auto power-management 
mode of <15mW, and 
extending battery life as 
much as 2x. 


We’re raising 
the standard of 
memory design 


As a designer, the pressure 
to build new, innovative 
systems—and to build 
them fast—seems to be 
getting more intense. 
Intel Flash Memory can 
help put you above your 
competition. 

Call the numbers 
below for detailed infor- 
mation about individual 
Intel Flash components, 
service and support, and 
to find out how to get 
samples. Consider Flash 
Memory from Intel, and 
together, we'll take your 
designs to the top. 


Call the number above for more information about any of Intel’s Flash products or tools. 
For information via FaxBack*‘call 1-800-628-2283 and request doc. #2268. 
For technical assistance and the names of Intel Flash distributors, | 
call our Support Hot Line at 1 800-628-8686. , 


intel. 


© 1994 Intel Corporation. *Third-party trademarks are the property of their respective holders. 














way we build our devices. turers combined. And chip, Smart Voltage technol- 
Let’s lock at manufacturing —_ we've brought multiple ogy will soon be available 
and at some new Flash Flash factories online to with pin-compatible 2, 4, 
technology breakthroughs —_ provide more than one Read Write and forthcoming 8Mb Boot 
from Intel. source for supply. Block Flash components. 
Intel is charging no price 
Manufacturing Now inte RS reeminoiorshistectnooey 
capacity technology New SmartVoltage technology lets for equivalent speed bins and 
you mix and match read/write read voltages. So you Can 
Manufacturing is at the heart Intel SmartVoltage tech- ree aie design design with 2, 4 and 16Mb 
of how we are able to produce nology is a quantum leap | chips today and plug in 
compatible, scalable, denser, beyond any other Flash Second, in portable SmartVoltage chips at no 
and more reliable Flash chips. solution, making Intel Flash equipment, where low power extra cost as they become 
In fact, we’ve been perfecting the lowest-power, most consumption extends battery available. 


the process since we began 
building EPROMSs in 1971. 

Today, we build chips using 
our 4th-zeneration 0.6u 





flexible solution available. 
Smart Voltage technology 


Our SmartVoltage 
» 4Mb Boot Block part, 


life, Smart Voltage Flash chips 
offer a separate 3.3V read 

line. This slashes the power 
consumed for read operations 


Revolutionary 
new Multilevel Cell 
technology 


ETOX™ process technology, 7§ pee Which is pin-com- by as much as 66 percent over Intel Flash has an exciting 
which combines state-of-the- 3 >: ; ood atl ae 5V chips. Moreover, future — technology on the horizon. 
art EPROM programming tie becoming the indus- | SmartVoltage devices will | Our ETOX process enables 
methodclogy with EEPROM-  # i. Robaina mid’ yield a 2.7V read capability. | Multilevel Cell Flash—a 
like in-system electrical eee . Third, in real-time systems breakthrough that will cre- 
erasure. These, along with — offers dual-supply pinouts — where high performance ate two bits per Flash cell, 
years of manufacturing, that let designers select the is often a designer’s first effectively doubling the 
electrical-test and tempera- _ integration of a 5V-only priority, SmartVoltage chips storage capacity of Flash 
ture-stress expertise, yield system, the power savings _ offer the speed of 12V write chips. And where there will 
amemory that is very manu- of 3.3V logic or the high cycles. The higher write be two bits per cell soon, 
facturab_e, highly reliable, | performance ofa12V write voltage also speeds the three bits will be possible 
extremely stable, and cost- —_ operation. manufacturing process, later, and so on. This 
effective to produce. ETOX SmartVoltage technology _ shortening the system promises to push Flash 
also enables specific devices works like this: First, for assembly throughput time. densities way up, while the 
with extended temperature = systems supplied only by Once programmed at the cost per megabyte drops 
ranges for harsh operating 5 volts, SmartVoltage higher rate, SmartVoltage dramatically over time. And 
environments. | Flash chips end the need —_- Flash chips can work in any _ by the end of the decade, 
As evidence of that, Intel foraseparate 12V source. _ of the three scenarios. this technology will yield a 
has shipped in excess of 100 _ Instead, they generate Currently being sampled _ one gigabit Flash chip. 
million units—more than all 12V internally with anon- on the new Intel 16Mb 
of the other Flash manufac- —_ chip charge pump. 28F016SV Flash Memory 


The Evolution of ETOX™ 


Enabling the smallest Flash cell size ever, Intel’s 
4th-generation 0.64 ETOX™ process yields Flash 
chips that are scalable, reliable and increasingly 
dense and feature-rich. And in 1996, Intel Flash 
chips will be produced on 0.44 ETOX process. 



















FlashFile™ 
| =leolejm =j(elei.¢ 


Bulk Erase 


8,16 and 32Mb 
FlashFile™ 
components 
This is the high-integration 
branch of the Intel Flash 
family, helping you reduce 

chip counts to build 
smaller, lighter systems. 

Intel currently offers six 
FlashFile™ components. 
Three of those have new 
SmartVoltage technology, 
which gives you the flex- 
ibility of designing for 
any number of different 
power requirements, 
from low power to highest 
performance. 

FlashFile components 
are made of symmetrical, 
in-system programmable 
blocks, which are lock- 
able at densities of 16Mb 


The Intel Flash family. Ever 
smarter, faster, more integrated 
and affordable. 


a 
46MbXS 


PCMCIA 
| @F-] ge [= 


ATA Drives 


~32Mb 
FE 


16Mb 
PCMCIA FF 
'@r-| ge l> 


8Mb 
FF 


and above to protect code 
from accidental erasure. 
They offer fast reads and 
page-buffer writes, and up 
to 1 million wnite and block 
erase cycles, making them 
extremely reliable. 

What’s more, FlashFile 
chips are now competitive 
with DRAM pricing, mak- 
ing them a more flexible, 
nonvolatile alternative. 

New 33MHz 
Synchronous 16Mb 
Flash Memory 

Intel now offers a new 
generation in high-perfor- 
mance Flash technology 
for embedded systems, 
the 16Mb 28F016XS 
component. With 16 sym- 
metrical 128K blocks, this 
chip has similar features to 


Fast 


the 16Mb SmartVoltage 
part, along with a revolu- 
tionary dual-bank 
architecture that makes 
zero-wait-state, 5V oper- 
ation to 33MHz possible, 
and decreases its effective 
access time to 30ns. 

This burst-interface 
technology utilizes dual 
internal memory banks, 
allowing operations to 
occur twice as fast, thus 
increasing performance 
beyond that of standard 
DRAM. This new high- 
speed Intel Flash chip is 
fully compatible with 
slow/stop clock systems, 
and is software compati- 
ble with Intel’s current 
16Mb FlashFile Memory 
offerings. 











*SmartVoltage Technology 


New DRAM- 

interface 16Mb 

Flash Memory 
This new component, the 
28F016XD, offers the 
advantage of direct 
DRAM+ ROM replace- 
ment for code execution 
in highly integrated 
embedded systems. Along 
with SmartVoltage capa- 
bility, it has a multiplexed 
address bus and 
RAS#/CAS# control 
inputs, making it simple to 
design in. It is compatible 
with most DRAM con- 
trollers, and it supports 
standard/fast page mode 
functions. It’s also software 
compatible with Intel’s 
current 16Mb FlashFile 
component family. 
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Expanded Tenth Annual 
APPLIED POWER ELECTRONICS CONFERENCE AND EXHIBITION 


March 5-9, 1995 @ Hyatt Regency Dallas 











The premier event in Power Electronics!!! 


FEATURING: 
e@ 148 papers in technical sessions 
from 18 Nations 


@ 12 in-depth, half-day Seminars on 
Technology, Quality, and. Marketing 
Strategies 


@ Exhibition/Trade Show 
> 60 leading vendors 


Wine and hors d’oeuvres 

12 Exhibitor Education Seminars 
3 lively, informal RAP Sessions 
Annual MICRO-MOUSE Contest 
Banquet at New Fort Dallas 





The international source for valuable practical information including: 


@ Modeling & Simulation e Electronic lamp ballast 

@ Power Factor Correction @ Inverters & converters 

@ Manufacturing/quality e Rectifier & converter control 
@ Induction motors & drives @ AC PWM converters 

@ DC’DC Converters @ Semiconductors 

@ Distributed power e@ EMI simulation & prediction 


Please send complete APEC 95 _—_[_] conference information [-] exhibit information 
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Return this form to: APEC, Suite 300, 655 15th St., NW, Washington, DC 20005. 202/639-4990, (FAX) 202/347-6109. — 
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ould you be inter- It's a working application, worked closely with Inte 
estedinshavinga centered around the Embed- complete it? The engineers at 
few months off your ded Intel386" EX Processor our Technical Support Center. 

















next embedded design cycle? — and incorporating Intel Flash The same engineers whose 
_ Then youll be fascinated by Memory and all the other average of 15 years experience 
he H4T Reference Design Kit. technologies you see called in the field makes them so 
| HAT is short for Hamilton out. Including Hewlett- adept at fielding your ques- 


ark Hand-Held Termi- Packard's SmartWand bar tions and understanding your 
code reader. problems. 

The Reference Design Kit So while it may surprise 
comes complete with the sche- you tosee such an application 
matics, firmware/software im- come from a distributor, the 
, plementation details, BOM, distributor it came from 
You see, the H4T data sheets, PCB layout, boot — should be no surprise at all. 
Not just an idea — source code and detailed ap- FOR A FREE HAT 
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The LTC1278: 12-Bits, 500ksps, single supply and shutdown. 
The perfect fit. 













Linear Technology brings you S/(N + D) POWER Simplify Your Board. 
the LTC1278, the perfect fit for TYPE RATE | @NYQUIST | SUPPLY | DISSIPATION |  $ Unipolar and bipolar modes make 
your high speed data acquisition things simple. Convert 0 to 5V 






application. Fully specified for 
dynamic and static applications, 
the LTC1278 offers true 12-Bit 
performance while reducing your 
power and cost budgets. 

Get Better Performance. 
Outstanding AC performance includes 70dB S/(N+D) and 
77d4B THD at Nyquist. The wide bandwidth Sample and Hold 
allows signals as fast as 1MHz to be under sampled with 
remarkable spectral purity. 

This complete new 500ksps 12-Bit ADC combines the 
best in DC performance - No missing codes and +1 LSB lin- 
earity is guaranteed, meeting the most stringent of design 
requirements. 

Save Power. At 75mW, our power 
drain is as low as you’ll find. In addition, 
our power shutdown with instant wake- 






*power down mode 





up will allow you to save even more. 


LTC1275/76 | 300ksps 11.00 
LTC1278 70dB 5V 75mW | 12.85 
or +5V 5mW* 
LTC1282 | 140ksps 68dB 3V 1amw | 13.47 
or +3V 





from a single 5V supply or £2.5V 
from +5V supplies. 

The flexible parallel interface 
is a perfect match for your DSP, 
FIFO or processor. The LTC1278 
features on board S&H, reference 
and clock. This single chip ADC will give you the smallest 
footprint available. 

Save Money. Because it’s complete, there’s nothing else 
to buy. And prices are very attractive, $12.85 for 24-pin SO 
package in 1000 pc quantities. 

Look to Linear Technology for your high speed data 
acquisition needs. We offer the best performance, power and 
cost. For more details, contact Linear Technology Corporation, — 


LIN 1630 McCarthy Blvd., Milpitas, CA 95035/ 


408-432-1900. For literature only, 
TECHNOLOGY 





call 1-800-4-LINEAR. 


FROM YOUR MIND TO YOUR MARKET 
AND EVERYTHING IN BETWEEN. 
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Battery-powered sensor detects dangerous UV radiation 


JOERG HOLLMANN, HuGHes LEITz, ON, CANADA 


The battery-powered circuit in Fig 1 detects 295-nm UV radi- 
ation, which is dangerous to eyes and skin. Be sure to protect 
yoursel= and your coworkers against this radiation. 

To operate the device, press switch S, and hold it closed 
for at least 2.2 sec. A start pulse applied to IC, starts the 2.2- 
sec measuring cycle. Pin 3 of IC, resets the 4040 binary 
counter, IC.. 

UV radiation at 295 nm generates a current in the R1107 
vacuum photodiode. This photo current charges C, in a lin- 
ear fashion. Size C, to suit your application; values should 
range from 5 to 20 pF. IC, is a high-impedance buffer ampli- 
fier, and IC, is a noninverting amplifier having a gain of ~20. 


VACUUM 
PFOTO DIODE 


HAMAMATSU \ 
R1 ro 
Xl | é 


UV FILTER C. 
CORION 
G10-295-12 pote 


200k 


INSULATION 
AIR OR TEFLON 


10k 
4 


IC, 
1N914 peor 
10 pF 
1N914 
O 
cae asad 
QV 








The amplified, linearly increasing voltage triggers 555 
timer, IC,. If the ramp voltage reaches two-thirds of the sup- 
ply voltage of IC,, IC, generates an output pulse into pin 10 
(CLK) of the 4040 counter, IC,, and discharges C, via IC,’s 
Pin 7. This cycle repeats until IC, times out and its Pin 3 goes 
low. The counter IC, holds the radiation count and drives the 
LED array. 

If the sensor detects no 295-nm radiation, the counter 
nonetheless displays 1 bit. This single count verifies that the 
battery can still power the circuit. (DI #1629) EDN 
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Ic. 
CD 4040B 


LITEON LTL-33251 AA (YELLOW) 
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The counter, Ic, measures 5295-1 nm nUV | radiation iy countiogt the ehitahans of ti times the R RI 107 7 UV detector can shane up capac- 


itor C during a fixed period. 
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POST repeater reads out remotely 


JERZY R CHRZASZCZ, INSTITUTE OF COMPUTER SCIENCE 


WARSAW UNIVERSITY OF TECHNOLOGY, WARSAW, POLAND 


s Commercially available power-on self-test 
(POST) cards for PCs have onboard LED dis- 
plays that show diagnostic codes during the 
PC’s start-up. This arrangement is usually 
good enough. But if you were to try to use such a card 
to fix a crowded PC motherboard, you would appre- 






LISTING 1—HEX-TRANSCODER 
PLD LISTING 


register clock 
serial data input 
input data nibble 


operation: 0 = load, 1 = shift 
output enable - should be low 
LED display segments a..g 


PRRPPRPUINDUBRWNHP 


!mode; 
mode ; 
hex {hex3..0]; 
dec [da,db,dc,dd,de,df,dq] ; 
reg fa.dj;b.<djec.d,d.d,e.d, £.da,qQ.d];; 
shr [sdin,a,b,c,d,e,f]; 


LISTING 2—ADDRESS-DECODER AND 


Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 22= !load 


NPRPRPUODNIHUFPWNEH 


$defineHOLD ’h’0 
S$defineLOAD ‘h’1 


$defineS1 
S$defineS2 
$defineS3 
$defineS4 
$defines5 
S$defineS6é 
$defineS7 
$definesS3s 
S$defines9 
$defineS10 


sss 


rrporrprrrroerey 


ss 


~ 


MOAADTWMUWUOWAIAUNHPWN 


$defineS11 
$defineS12 
$defineS13 
S$defineS14 


, 


hex => dec 


‘b’ 0000001; 
‘b’1001111; 
‘b’ 0010010; 
‘b’ 0000110; 


4 
5 
6 
WA 


=> 


> 
> 


=> 


‘b’'1001100; 
‘b’0100100; 
'b'0100000; 
‘b’0001111; 


'b’ 0000000; 
'b’ 0000100; 
‘'b’ 0001000; 
'b’1100000; 


WP woo 
nueu i 
vVvvyv 
tHo|a 
nono a 
vVvvyv 


= load & dec # shift & shr; 


'b'0110001; 
‘b’ 1000010; 


‘b’‘0110000; 


‘b’ 0111000; 


field stat =[q3..0]; 
field addr =[a9..0]; 


load = 
mode = stat: [S1..S14]; 


state machine clock 
address lines 


address enable 

I/O write strobe 

output enable - should be low 
clock as input argument 
operation: 0 = load, 1 = shift 
output clock 

state machine outputs 


load condition flag 


addr:80 & !aen & iow; 


!tclock= stat:LOAD & load # stat:[S1..S14] & !clkin; 


sequence stat 
present HOLD 


IC, 
GAL 16V8 


ic. 
GAL 20V8 


IC. 
GAL 16V8 


IC, 
74LS164 


IC; 
74LS164 


Oo ~*~ 0 6 6 & 


4 


The power-on self-test card sports a remote readout of power-up error codes. 
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STATE-MACHINE PLD LISTING 


if load next LOAD; 
default next HOLD; 


present LOAD 


if !load next S1; 


default 
present S1 

if load 

default 
present S2 

if load 

default 
present S3 

if load 

default 
present S4 

if load 

default 
present S5 

if load 

default 
present S6 

if load 

default 
present S7 

if load 

default 
present S8 

if load 

default 
present S9 

if load 

default 
present S10 

if load 

default 
present S11 

if load 

default 
present S12 

if load 

default 
present S13 

if load 

default 
present S14 


next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


next 
next 


LOAD; 


HOLD; 
S2; 


HOLD; 
$3; 


HOLD ; 
S4; 


HOLD; 
S5; 


HOLD; 
S6; 


HOLD ; 
S7; 


HOLD; 
S8; 


HOLD ; 
S9; 


HOLD; 
S10; 


HOLD; 
$11; 


HOLD; 
S12; 


HOLD ; 
S13; 


HOLD; 
S14; 


next HOLD; } 








Shacteatast 


sagernerce’ eee 
A . 


3 


FS 


eon 


; See & 2 
: ' : : 

sinatatnar settee eer anette 

- ‘ 

& 2 


: 


bs 


bs 
{eta 


wr eRe 


eases 


a 


Fy 
e 
F 
= 
& 


OS ee 


* 


BS 


F: s 
i ‘gee CGP 
akexatexn * tities phe ania, 


cs 


| strument. Its accurate measure! all the analoc | CIQita 
optimized architec di greater instrument intel- audio frequency parameters needed for testing any 
ligence include features like selectable reading rates, audio path. System One lets you separate audio test 
switched detector time constants and an advanced development from GPIB programming. Complete instru- 
measurement settling algorithm. This advanced design ment setups and entire test sequences are automati- 
cally memorized with our easy-to-use PC software, SO 


spee 








Can give you overall testing speed 3 times faster than the 
commcn alternative, and even 10 to 100 times faster you spend time testing audio, not writing program code. 
using our DSP option for multi-frequency testing. Then after proving out the tests with our PC software, 
Switch the System One to GPIB mode for production test 
development. 


So if you make analog or digital domain audio frequency measurements 
its about time to consider Audio Precision and System One. We'd like to 


take the time to save you time (and money!) 
Please check the reader service number below. Our worldwide force of 


Audio Precision representatives will be pleased to provide 
further information and an onsite demonstration. 


Audio Precision... The recognized standard in Audio Testing 
Beaverton, OR 97075-3070 


e ee 
Audio. | 
precISiON wasn 


815 04 00 Belgium: Trans European Music NV, Tel: 2 466 5010 Brazil: INTERWAVE 
Co. Ltd., Tel: 424-0387 Croatia: AVC Audio 





P.O. Box 2209 
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BSR [Desicn teas 


ciate a detachable, remote display. 

The circuit in Fig 1 has two sections: an interface/trans- 
mitter board and a receiver/display board. On the inter- 
face/transmitter board, controller IC, contains an address 
decoder and a synchronous state machine. IC, and IC, are 
identical, registered seven-segment HEX transcoders. List- 
ings 1 and 2 contain these PLDs’ specifications. The com- 
pressed ZIPfile attached to EDN BBS /DI_SIG #1626 contains 
documentation, circuit diagrams, and listings. 

When the PC’s processor writes data to the diagnostic port 


(I/O location 80,,.,), the interface/transmitter board sends 


the appropriate bit patterns serially to the receiver/display 
board. Note that IC,’s data output connects back to the seri- 
al input of IC,. So, after 14 clock ticks, IC, gets the original 
data back. Thus, IC,’s parallel-segment outputs can drive an 
onboard display if you desire to add one. 

The receiver/display board comprises two low-cost serial- 
in parallel-out (SIPO) registers, IC, and IC,. Because the 
design transfers data serially, the remote display needs only 
a four-wire cable. (DI #1626) EDN 
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Summer linearizes ramp and triangle generators 


VALERY G CHKALOV, SCIENTIFIC ASSOCIATION “TYPHOON,” OBNISK, RUSSIA 


The ramp generator in Fig la and the triangle-wave genera- 
tor in Fig 1b charge capacitor C, linearly. The key to the cir- 
cuits’ linearity is an op-amp adder that sums a reference volt- 
age with the voltage on C,. 

For Fig 1a’s ramp generator, the adder comprises op-amp 
IC,, R,, R,, and associated components. The adder sums 


capacitor C,’s voltage, V..,,, via R, with a constant voltage, 


V..» Via R,. (Size R, through R, to suit your application.) The 
voltage at the output of the adder is thus 
VoaptV ser 





R, THROUGH R,=100k 


and the voltage across resistor R, is 
VeaptVser-V cap: 


Because the adder holds the voltage across R, constant, a 
constant current flows through R,, charging C, linearly. Fig 
1b operates in a similar manner, except that comparator IC, 
switches the polarity of V.,.., ultimately producing a triangle- 
wave output. (DI #1631) EDN 


SET’ 
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An op-amp adder that sums a reference voltage with the voltage on C, allows the ramp generator in (a) and the triangle- 


wave generator in (b) to charge capacitor C, linearly. 
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RF TRANSFORMERS 


Over 80 off-the-shelf models... 
z from $199 









Hav ng difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 

Choose impedance ratios from 1:1 to 36:1 
connector, TO-, flatoack, surface-mount, or pin 
versiors (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements* 
Coaxial connector models are offered with 50 and 75 
ohm impedance; BNC standard, other types on request. 

Ultre-wideband response achieves low droop and fast 
risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA 
primary current, use the T-H series. Fully detailed data 
appear in our 740-pg RF/IF Designer’s Handbook. 

Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 

Only from Mini-Circuits. 


*units are nct QPL listed. 


bent lead ver 
style KK81 


F-6h4: ET 


version style X 65 


CJ] Mini-Circuits: 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 


CUSTOM PRODUCT NEED-S...Let Our Experience Work For You. 
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FPGA’s tri-state buffers build 32 X32 crossbar 


BERNIE NEw, XILINX INC, SAN JOSE, CA 


A network of tri-state buffers in the XC4025 FPGA (field-pro- 
grammable gate array) makes a 3232-pair crossbar switch 
possible. The design uses input and output pipelining, and 
the crossbar switch’s throughput is 100 Mbps for each 2-bit 
channel. 

This design sets up the FPGA’s programmable logic blocks 
in two configurations, replicated throughout the device’s 
array (Fig 1). In each pair of the block’s flip-flops, one flip- 
flop pipelines the data while the other stores the data-rout- 
ing configuration. Vertical “long lines” bus input signals to 
groups of logic blocks. Local links cross-connect pairs of logic 
blocks. The cross-connection routes a pair of input signals 
through to one of the block’s output signals. 

The FPGA’s programmable logic blocks have a pair of tri- 
state buffers as outputs. The buffers’ outputs connect to 
a pair of horizontal “long lines” that run the full width of 
the device, connecting with I/O cells at the device’s periph- 
ery. The device’s 2048 tri-state buffers connect, in groups 
of 32, to a total of 64 long lines. Thus, you can route any 
one of the 32 pairs of inputs to any, or all, of the output 


LONG LINES ROUTE CONTROL TO NEXT 


LOGIC-BLOCK PAIR 


LONG LINE 


OUTPUT- 
| CHANNEL- 
BLOCK | PAIR 


LONG LINES 


LONG LINE 


A t —— CONTROL FROM 
IN-mg ek L______. PREVIOUS LOGIC- 
D 


IN-m, BLOCK PAIR 





In each pair of the logic block’s flip-flops, one flip-flop 


long lines (Fig 2.) 

Data transfers from each of the 32 pairs of inputs are inde- 
pendent. At any time, you can establish a connection from 
any input pair to any output pair not already in use, without 
affecting transfers in progress on other channels. 

Incoming bit streams must carry routing information as 
well as data. The routing information is a 4-byte header that 
precedes the data. The FPGA stores the 4-byte header in what 
is, in effect, a shift register. This shift register comprises a 
chain of 32 flip-flops, with one flip-flop in each block of a 
string of 32 programmable logic blocks. The design handles 
the routing information two bits at a time. Configuration 
consumes 16 clock cycles in shifting the routing information 
to all the tri-state buffers. The routing information enables 
or disables the logic blocks as appropriate, before data trans- 
mission can begin. 

The switch is fully multicasting because a single input can 
drive as many tri-state buffers as you wish. The 4-byte rout- 
ing information is a simple 1-of-32 code for multiplexing or 
an n-of-32 code for multicasting. 

You can combine the data and control inputs. The C/D 
control/data line passes input data to either the selected pair 
of outputs or to the control flip-flops. Asserting the C/D con- 
trol/data line also puts a logic block’s tri-state buffers into the 
high-impedance state. (DI #1632) EDN 
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pipelines the data while the other stores the data-routing The logic blocks’ tri-state output buffers connect to a pair of 


configuration for this 32 x 32-pair crossbar switch. 
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horizontal “long lines” that run the full width of the device. 








SMALLEST, LOWEST-COST SUPPLY 
FOR PENTIUMs" AND POWER PCs" 


96%-Efficient DC-DC Uses Low-Cost All N-Channel Synchronous Rectification 


The MAX796, MAX797, and MAX799 high-efficiency step-down DC-DC controllers power the newest CPU's in desktop PCs, 
notebooks, and other handheld devices. Idle-Mode™ pulse-width modulated (PWM) control with synchronous rectification 
saves energy at all loads from 10mA to 10A. These controllers drive inexpensive N-channel MOSFETs, reducing system 
cost and eliminating wasteful crowbar currents that plague P-channel/N-channel MOSFET designs. They also generate a 
positive or negative auxiliary output to power PCMCIA or LCD circuits. Fixed-frequency, synchronizable PWM operation 
reduces noise in sensitive wireless-communication and pen-entry applications. 


e 4.5V to 30V Input Range 


Smallest: 
Requires Least Output Capacitance servaiy 
150kHz/300kHz Switching Frequency 
small 10H Inductor 
16-pin Narrow SOIC 


Lowest-Cost: 
Fewest Output Capacitors 
All N-Channel MOSFETs 
Regulated Secondary Outputs 
Only $3.65* 


Longest Battery Life: 


96% Efficient EFFICIENCY vs. LOAD CURRENT 
375uA Quiescent Current 100 


1yA Shutdown Current 90 


Adjustable Output: 2.5V to 6V 
High-Accuracy (+1.5%) Application 
Circuit for 93OMHz Pentium™ CPUs 


Excellent Transient Response for : 
Dynamic Clock CPUs om 100m 


LOAD CURRENT (A) 
Assembled Evaluation Boards: 
MAX797EVKIT-SO (3.3V, 3A Output) The MAX797 is configurable for 1A to 10A applications. 


MAX796EVKIT-SO (Dual 3.3V &15V Preselected component lists and supplier information are 
Outp uts) contained in the data sheet. 3A application is shown above. 





Power Low-Voltage CPU’s at Up to 10A with 
High Efficiency 


CSL 


REE SS SKIPFBGND 


80 


EFFICIENCY (%) 


70 


60 
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[DESIGN IDEAS 


CMOS buffer delivers precise current pulses 


HARTMUT HENKEL, CONSULTANT, KRIFTEL, GERMANY 


+15V 


The circuit in Fig 1 delivers stable, fast- 
settling reference-current pulses. You 
can use the circuit in systems employ- 


ing A/D, D/A, or V/F converters. ’ 


Ic, 
REF 05 


Digital input pulses, V,, connect to 
IC,,, a 74AC240 buffer. The 5.00V ref- 
erence, IC,, constrains IC,,’s output, V,, 
to either V,,,, or OV. IC,,’s rise and fall 
times are <3 nsec. Resistor R, converts 
the voltage at the output of IC,, to a cur- 
rent: I,=V,/R,. I, flows into integrator 
IC,’s virtual ground. 

An analog control loop comprising 
IC, and IC,, stabilizes V,,,. The loop 
compensates for the 200 output resis- 
tance of buffer IC,,. And, the loop 
reduces high-frequency noise from ref- 
erence IC, (Ref 1). Diode D, prevents 
reverse polarity during power-up. 

You should use tantalum capacitors 
for C, and C,. Locate C, as close as pos- 
sible to IC,’s supply pins. If you use a 
low-temperature-coefficient Vishay 
(Malvern, PA, (610) 644-1300) resistor 
for R, and select 100 k© as the values for 
R,, R,, and R,, IC, is the source of most 
of your current drift. (DI # 1635) 


Reference 

1.Application note AB-003, Burr- 
Brown Corp, Tucson, AZ. (602) 746- 
1iLL 


To Vote For This Design, Circle No. 343 





This circuit delivers stable, fast-settling reference-current pulses because of its sta- 
ble components and controlled-voltage level. 





Repeating one-shot yields clean, stable pulses 


PHIL HARVEY, TECHNOLOGY INTEGRATION, BEDFORD, MA 


Now and then, you need a repeating one-shot, such as a 
multi-shot. For example, when an input logic signal or alarm 
condition occurs, you may need an immediate pulse to pro- 
voke a sequence that eventually resets the condition. But, if 
the resetting fails, you need to keep generating pulses until 
the message gets through. If you give up sending pulses, 
something as important as an entire space mission could 
have to wait for an automatic reset. 

Although you can generate multiple reset pulses many 
ways, most methods are fraught with annoyances. The first 
pulse can be twice as long as the follow-on pulses. Or, as for 
the retriggerable one-shot, keeping the pulse generator on 
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prolongs the pulse instead of making new ones. When 
turned off, the pulse generator sometimes cuts the last out- 
put pulse off, hatching short glitches. 

The circuits in Fig 1a and 1b are gated Schmitt oscillators. © 
The oscillators respond to a negative input by producing a 
pulse of fixed length, regardless of how long the input stays 
on. The oscillators refuse to operate for a certain period. If 
the input is still there, the devices produce another pulse of 
the same fixed length. 

In its quiescent state, the signal at the junctions is high 
(Fig la). C, couples the high-going transient to the diodes 
when the output toggles. The diodes clip the signal to 0.6V 





TRIPLE 8-BIT DACs REPLACE 
TRIMPOTS—ONLY 65¢/DAC 


3V and 5V Serial DACs Shut-Down to 1pA 


Get the first & only 3V triple-DACs available, for your next design, and save power, space, and 
cost. Our new MAX512 and MAX513 low-cost digital-to-analog converters are ideal for your 
low-power applications, including digitally adjustable RF bias circuits, digital gain and offset 
adjustments, and programmable attenuators. 


REFA/B REFC 


VouTc 


DIGITAL 


L 
OUT PORT 


SERIAL 
INPUT 





¢ Three 8-Bit Voltage-Output DACs « 1pA Shut-Down Current 


¢ Single or Dual Supply: ¢ Guaranteed Monotonic 
5V or +5 V-—MAX512 Microwire™., SPI™, QSPI™ 


3V or +3V-MAX513 Compatible Serial Interface 
¢ 1mA Operating Current ¢ Small 14-Pin DIP & SO Packages 


a FREE D/A Converter Design Guide—Sent Within 24 Hours! 
Se Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-722-8266 


For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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above the positive rail. A relaxation cycle begins as C,'s 
charge drains away, and its voltage heads for the Schmitt trig- 
ger’s lower threshold. 

When the circuit receives a continuous input signal, each 
subsequent relaxation cycle starts with the diodes driven 
high. The diodes start high, even through C,’s voltage decays 
to the upper Schmitt level during the output pulse’s on peri- 
od. So, the circuit generates almost exactly the same pulse 
length every time, including the first time. 

Fig 1b’s circuit, the simpler of the two versions, lacks 
clamping diodes and a transistor. The circuit's first pulse is 
slightly longer because the transition starts at a higher volt- 
age. Fig 1b’s circuit is a trifle less temperature-stable than Fig 


Do you need a Solid-State Disk? la’s. (DI #1636) EDN 


M-Systems has a complete, off-the-shelf solution: 
> 100% hard disk emulation - Bootable 

& ISA, PC-104 interface 

> Up to 32 MB uncompressed (up to 64 MB compressed) 
> No additional design required 

Now with more attractive prices 


4% M-Systems 

tomes Flash Disk Pioneers 

Israel USA The Netherlands 
Tel: 972-3-647-7776 Tel: 408-654-5820 Tel: 31-10-262-1144 
Fax: 972-3-647-6668 Fax: 408-654-9107 Fax: 31-10-462-4855 


To Vote For This Design, Circle No. 344 
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HOMIT 


The MOST Flexible EPROM 
Emulator You Can Get Today! 


Windows 

Now ee sand DOS 

4 Times _— YS 

FASTER! ) Versions 
| = = INCLUDED! 





The gated Schmitt pulse generators in (a) and (b) respond to 
a negative input by producing a train of pulses of the same 


Emulates up to eight 4-Megabit 
EPROMS from one serial port. ii ase 





* Download 4Megabits +» Accepts Intel Hex, 
in 11.6 seconds! Motorola S-record 
and Binary files. 





How to use our bulletin board 
Srawae [his icon identifies those Design Ideas that have 
computer-readable material posted on EDN’s bul- 

Mee ictin-board system (BBS). Call our free BBS at 
(617) 558-4241 (325/1225/2425 8,N,1). Not every 
Design Idea has downloadable material, but each one 
does have a BBS number printed at the end of it. If you’d 
like to comment on any Design Idea, include the number 
in the subject field of your message. 


¢ Standard access time 
of 100 nanoseconds »* Base system starting 
(faster speeds are available) at $395. Other con- 
* Easily Expandable! figurations available. 


Order your ROM-IT Today! 


Incredible Technologies, Inc. 
Call (708) 870-7027 or FAX (708) 870-0120 


Visa, Mastercard, and American Express Accepted 
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NEW PROPRIETARY ARCHITECTURE 
—OBSOLETES ALL OTHER 3V RS-232 ICs! 


3V Voltage Doubler Reduces Power 20 Times Using Four, 0.1pF Caps 


Voc 
3.0V TO 5.5V 






> +5V 
RS-232 


J.1pF 
LEVELS 


0.1 pF 
a 


MAX3241 Architecture 


The new MAX3241’s proprietary, low-dropout output stage enables true RS-232 performance 
from a +3V supply using a voltage doubler, instead of a power-hungry voltage tripler or a 
respecified +5V IC. The complete 3 RS-232 driver, 5 RS-232 receiver serial port uses 4 tiny, 
inexpensive O.1uF external capacitors and is guaranteed to run at data rates up to 120kbps 
while maintaining +5V RS-232 output levels. 


FEATURE MAXIM MAX3241 VOLTAGE TRIPLERS RESPECIFIED +5V 
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FREE interface Design Guide—Sent Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 


For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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OLID STATE IS OUR BUSINESS 





25 years of solid state relay experience—commercial /industrial expe- 
rience since 1968. All of our products contain that know-how. Our 
price/performance ratios are better than ever. Here is an example: 


Housed in a 6 pin mini-DIP, the C60 Series is a family of bi- 
directional FET output solid state relays capable of controlling ac, 
bi-directional or dc loads. The optically coupled C60 handles a broad 
range of switched voltages (up to +360 Vdc) and currents (up to 1.0 
Arms/2.0 Adc). The unique three terminal output allows the user to 
parallel the output FETs externally for dc operation ensuring low on 
resistance down to 0.075 ohms. 


“$e TELEDYNE 
ELECTRONIC TECHNOLOGIES 
SOLID STATE RELAYS 


Home Office, 12964 Panama Street, Los Angeles, CA 90066-6534 
Telephone: 310-577-3825 © FAX: 310-574-2015 
OVERSEAS: GERMANY: (0611) 7636-143; ENGLAND: (081) 571-9596; 
BELGIUM: (02) 717-52-52; JAPAN: (03) 3797-6956. 
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Virtuoso 


Giving you the time to design in real-time. 


Virtuoso delivers ! Ported from 8bit microcontrollers to parallel pro- 
cessing systems with thousands of 32bit DSPs. Ease of use, superfast 
performance, high reliability and value for money. Includes source code, 
12 months support and maintenance. Ask for full details and availability. 


2 Virtuoso Nano < 
The fastest and smallest multi-tasking kernel for DSPs. Process switch- 
ing and services in < 1 microsecond. Stdio. Network wide messages. 


Virtuoso Micro : ( 
A high level but small preemptive real-time kernel with fully distributed 
semantics for transparent parallel programming. An industries’ first with 
built-in cross development capability in C on any target ! With task level de- 
bugger, tracing monitor, stdio, etc. Free license for use under DOS. 





a» Virtuoso Classico € 
A seamless integration of Virtuoso Nano and Micro. A must for parallel 
processing systems. The real-time 0.S. that really works for DSPs. 


» Virtuoso Modulo 0, I, I, IIL, IV, V, VI 4 
A wide range of optimized libraries and support tools for DSP (> 1000 
functions, stdio, PC graphics, plotting, heap allocation, loader, etc.) 


Worldwide distributed, our open distribution policy welcomes new repre- 
sentatives and Value Added Resellers. Join the Virtuoso concept now |! 


Intelligent Systems International. Tel. (+32).16.62.15.85. 
Fax (+32).16.62.15.84. e-mail : virtuoso@bix.com 
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Design Idea Entry Blank 


Entry blank must accompany all entries. $100 Cash Award 
for all published Design Ideas. An additional $100 Cash 
Award for the winning design of each issue, determined 
by vote of readers. Additional $1500 Cash Award for 
annual Grand Prize Design, selected among biweekly win- 
ners by vote of editors. 


To: Design Ideas Editor, EDN Magazine 
275 Washington St, Newton, MA 02158 


| hereby submit my Design Ideas entry. 
Name 

Title 

Phone 


Company 


Address 


Country 
Design Idea Title 


Social Security Number 
(US authors only) 


Entry blank must accompany all entries. 
Design entered must be submitted exclusively to EDN, 
must not be patented, and must have no patent pend- 
ing. Design must be original with author(s), must not 
have been previously published (limited-distribution 
house organs excepted), and must have been construct- 
ed and tested. Fully annotate all circuit diagrams. Please 
submit software listings and all other computer-readable 
documentation on a IBM PC disk in plain ASCII. 

Exclusive publishing rights remain with Cahners Pub- 
lishing Co unless entry is returned to author, or editor 
gives written permission for publication elsewhere. 

In submitting my entry, | agree to abide by the rules of 
the Design Ideas Program. 


Signed 
Date 


Your vote determines this issue’s winner. Vote 
now, by circling the appropriate number on the 
reader inquiry card. 





The winning Design Idea for the July 21, 1994, issue is enti- 


tled “Negatrons enrich filter, oscillator designs,” submitted 
by Aleksandr Belousov. (Baltimore, MD) | 
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An Adjustable Video Cable Equalizer Using The LT1256 


Design Note 92 
Frank Cox 


This design note presents a voltage controlled cable equal- 
izer based on the LT1256 video fader. The circuit features 
ease of adjustment, simplicity and the capability for remote 
control. The amount of equalization can be adjusted con- 
tinuously from the maximum allowed by the passive com- 
ponents to none at all. While the example shows video, this 
high performance equalizer can be used in any system 
using long runs of coaxial cable or twisted pair to transmit 
analog signals. 


A voltage or current controlled equalizer is essential in 
systems which automatically set cable compensation. In 
systems where cable equalization is set manually, a voltage 
controlled equalizer is still preferred as it does not require 
routing the signal path to the control. Instead, only a DC 
control voltage passes from the front panel to the equalizer. 


Automatic equalization is possible for properly character- 
ized video cables. Maximum equalization is set to coincide 
with the maximum length of cable expected; the equalizer 
is controlled by a servo loop. One method of generating the 
necessary control voltage is to sample the color burst 


+V 


Veg (LT1256 PIN 12) 
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amplitude and compare this with a reference voltage using 
a summing integrator. Since the frequency roll-off of the 
cable is known (and fixed for a given cable) only the amount 
of equalization needs to be adjusted. 


In many applications color video is transmitted down long 
runs of coaxial or twisted-pair cable. Losses in the cable 
increase with signal frequency and cable length. The type 
of cable will determine the rate of high frequency loss. 
Color information in NTSC video is contained primarily in 
the high frequency portion of the spectrum. Besides caus- 
ing a loss of detail in the picture, excessive high frequency 
loss will make reliable decoding of the composite color 
signal more difficult or impossible. Most commercial dis- 
tribution amplifiers have provisions for equalizing the cable 
losses, but many times these units come at a high cost. 


Figure 1 is acomplete schematic of the cable equalizer. The 
LT1256 (U1) is a two input, one output 40MHz current 
feedback amplifier with a linear control circuit that sets the 


4D and LTC are registered trademarks and LT is a trademark of 
Linear Technology Corporation. 
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Figure 1. LT1256 Cable Equalizer 
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amount each input contributes to the output. One amplifier 
(input pins 13 and 14) of the LT1256 is configured as a gain 
of one with no frequency equalization. The other amplifier 
(input pins 1 and 2) has frequency equalizing components 
in parallel with the 12k gain resistor. The equalization 
components for this demonstration circuit where chosen 
empirically as no data on the cable was available. As the 
control voltage is varied the output contains a summation 
of the two separate input channels; one containing the 
input video with no compensation and the other with the 
maximum depth of equalization. By adjusting this mix it is 
possible to smoothly adjust the equalizer depth. An addi- 
tional amplifier (U2, LT1227) is used to set the overall gain. 
Two amplifiers were used here to make setting the gain a 
single adjustment, but in a production circuit the LT1256 
can be configured to have the necessary gain and the whole 
function can be done with one chip. 


In this demonstration a spool of over 250 feet’ of good 
quality coax was used to transmit NTSC video. The LT1256 
equalizer is placed at the receive end’ and is adjusted with 
the use of a test pattern and a video waveform monitor (or 
oscilloscope). Figure 2 shows the video after transiting the 
cable and without equalization. Three standard video test 
Signals were used; the mulitburst, the 2T and the 12.57. 
The 2T and the 12.5T test signals are sensitive indicators of 
phase and amplitude distortion in the video signal. The 
effect of the equalization circuit is shown in Figure 3. The 
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resultant frequency response is flat and the time domain 
behavior is also excellent. Network analyzer plots of gain vs 
frequency for various settings of equalizer depth are given 
in Figure 4. 


FETE TIT SETSEEENSETETENErEEN==Pr seer 
"It should also be noted that the LT1256 can be used to equalize much longer coaxial 
and twisted-pair cable than the one in this demonstration. 


* Since the equalizer provides gains at high frequencies there is a possibility of 
overload if the circuit is placed at the transmit end of the cable rather than the receive 
end of the cable, especially if there is a need for a great deal of equalization. For 
example, 2000 feet of Belden 8281 precision video cable will have about 11dB of loss 
at SMHz. This requires the driving amp to swing 3.5 times normal if the transmit end 
is boosted to compensate for the cable. 





For literature on our Video Faders 
Call 1-800-4-LINEAR. For applications help, 
call (408) 432-1900, Ext. 456 
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Figure 4. Frequency Response vs Control Voltage 





Figure 3. Multiburst, 2T and 12.5T After 250 Feet of Coax and Equalization, Circuit in Fig. 1 
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Linear Technology Corporation 
1630 McCarthy Bivd., Milpitas, CA 95035-7487 
(408) 432-1900 © FAX: (408) 434-0507 © TELEX: 499-3977 
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USEFUL DEVELOPMENT TOOLS FROM KONTRON ELEKTRONIK. 





We've packed our tools with 


a wealth of intelligence 










to let you realize your 


ideas in less time. 


Make way for complete solutions that play philosophy of our development tools For more information, write or call 
quickly ched light on the area of software ——_ makes child's play of adaptation to the us today. 

development: Kontron Elektronik's inno- target system and the familiar Windows 

vative development systems support all interface makes it easy to concentrate on Europe: 

major 8-, 16-, and 32-bit processors in the real task at hand. So you are network KONTRON ELEKTRONIK GmbH 
the Intel family. For the later, we even capable and more productive right from Hotline ++49-81 65 77-118 
integrated the trailblazing bondout the start with a powerful development Fax ++49-81 6577-128 
processor technology. environment. A genuine ray of hope, in 

Sit down and get cracking. The plug & our opinion. 


North America: PROMARK TECHNOLOGY WEST, Tel: (408) 733 02 72, Fax (408) 733 03 78 
Asia/Pacific: KONTRON ELEKTRONIK Singapore, Tel.: + 65 7 38 0178, Fax + 652358973 KONTRON ELEKTRONIK 
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Ine 3V era. 


New 0.5-micron, Cell-Based ASICs | 
run 50% faster, consume 70% less power. 


ystems on silicon have reached a higher level of 
S performance and a lower level of power consumption with 
the introduction of NEC’s 0.5-micron, Cell-Based ASICs. 
Optimized for true 3V operation, our CB-C8 family offers 
exciting new possibilities for designers of telecom, personal 
computer and consumer systems. 

CB-C8 ASICs give you a loaded speed of 220 picoseconds* 
power dissipation of only 0.8WW/MHz/cell and high integration 
of up to 600,000 gates. Compared to our previous generation of 
(.8-micron ASICs, the new family offers a 50% boost in speed 
and a 70% drop in power consumption. * F/0=2, L=2mm, power gate 

Since speed to market counts almost as much as internal 
system speed, we offer a comprehensive cell library to facilitate 
your development of 3V systems on silicon. Macros include: 


[IV30MX CPU (33MHz, 8086-compatible) 
[IPLL, GTL, PCI* and RAMBUS™* 
LIA/ D and D/ A converters* * under development 


Our OpenCAD® Design System also helps to shorten the 
development cycle. A unified front-to-back-end design package, 
OpenCAD allows you to mix and match our tools with those of 
the industry's most popular vendors. 

Fast enough to match speeds with the industry's foremost 
microprocessors, yet featuring exceptionally low power 
dissipation, our CB-C8 ASICs offer a no-compromise solution 
to your design needs. For more information on how the CB-C8 
family can improve performance for your cellular phone, 
personal digital assistant, multimedia platform, graphics system, 
PC or workstation, call NEC today. 





All registered trademarks are property of their respective holders. 
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New Products for 8051, 80186 and XA p1Cs 


Ceibo continues to expand the line of In-Circuit 
Emulators, Programmers and Development 
Boards to suit your performance and budget 
requirements. 


New boards and emulators are available for the 
8051 microcontrollers with low-voltage and 40 
MHz emulation capabilities. The new software 
of our Source-Level Debugger for Windows and 
DOS makes your work a lot easier. 


The 8086 and 80186 derivatives are completely 
supported by in-circuit emulators controlled by 
Paradigm’s Debug. The systems use the same 
microprocessors that plug into the application 
and run at their maximum frequency. 
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GREAT IDEAS BLOOM WITH CEIBO’S 
DEVELOPMENT TOOLS 


While planning a new design with Philips XA 
microcontrollers, you will find that Ceibo is the 
ideal one-stop shop for software, emulators, 
programmers and development boards. 


Call us toll free at: 1-800-833 4084 





Product and company names are trademarks or trade names of their respective organizations. 


- Celbo DS-186 In-Circuit Emulator 


di, of OM DS-186 real-time 


emulator supports microprocessors 
of the 80C 186 family. The emulated devices 
are 80C 186/8/XL/EA/EB/EC, V40/50, 8086/8 and more. 
The selection of a different microprocessor is made by replacing the 
microprocessor in the adapter or changing the adapter. The system features Full Speed 
Emulation up to 30MHz, 1 Mbytes of Zero Wait-State Mapped Memory, 8K Frames 
Dynamic Trace Buffer, 1M Hardware Breakpoints and 115KBaud RS-232C 
Communication Link. Breakpoints are qualified by instruction fetch, instruction 
execution, data contents, read/write from/to memory and I/O. The Trace display shows 
source, assembler and bus cycles. The system runs at the frequency of the crystal on 
the adapter or from the clock source supplied by the user hardware. The software 
supplied as standard is Paradigm Debug and Locate. 















supports the new low-power and Teves 8051 maictscntollers ‘ate 
derivatives. The system can emulate the microcontrollers using either the 
built-in 5V power supply or any voltage applied to the target circuitry. This 
selection is done by means of software control. The permitted voltage range 
is from 1.5V to 6V or higher. DS-51 emulates almost every 8051 derivative in 
the complete voltage and frequency range specified by the microcontrolle 
manufacturer. The minimum frequency is determined by the emulated ct 
characteristics, while maximum frequency is up to 40MHz. The software 
includes Source Level Debugger for PLM and C, Assembler Debugger, 
_ Performance Analyzer, On-line Assembler and Disassembler, Conditional 

Breakpoints and many other features. Standard systems are suaplieat wit 
128KBytes of Internal Memory, 64K Le 
Hardware Breakpoints, 32K Real-Time 
Trace Memory and personality probe 
supporting most of the 
80C51 microcontrollers. 




































microcontrollers 


Ceibo offers a broad line of ‘The — software 


ded-cated Development Tools 
for emulating different Micro- 

conollers and including all the 
necessary elements to design 
and debug your embedded > 
system. Among these tools are 
DB-501, DS-750 and DS-752. 





Source Level Debugger for 
Assembler, PLM and C, 
Performance Analyzer, On-line 
Assembler and Disassembler, © 
Software Trace, Conditional — 
Breakpoints and many other 
features. DB-51 provides 32K of 
user code memory and has a 

wire-wrap — area fo ) 






Ceibo MP-51 is a high-quality Microcontroller, Flash 
Memory, EPROM and PLD Programmer dedicated 
to all the microcontrollers belonging to the 8051 
family, 24 to 32-pin EPROMs, high-density PLDs | 
and PSD devices. MP-51 allows to enable or disable 
the PLD or Microcontroller security capabilities and 
— 7 | handles Lock Bits and Encryption Table available in 
rs several Microcontrollers. MP-51 loads different file 
formats: Intel Hex, Intel OMF, Binary, Motorola — 
S-records, etc. Adapters are available for all the 
_ possible packages, such as DIP, LCC, PLCC, SO, 
: and QFP. : 







A Complete Line of Development Boards, Programmers and In-Circuit Emulators 


CEIBO USA CEIBO DEUTSCHLAND | CEIBO ISRAEL CEIBO SPAIN 
CEIBO 7 EDGESTONE COURT, | RHEINSTRASSE 32 MERKAZIM BLDG., 5 MASKIT ST. | JOSUE LILLO 41 
For more information, | FLORISSANT, MO 63033] D-64283 DARMSTADT | P.O.BOX 2106, HERZELIA 46120 | MADRID 28018 
contact us today: TEL: 314-830 4084 TEL: 06151-27505 TEL: 972-9-555 387 TEL: 91-477 8995 
TEL: 1800-833 4084 FAX: 314-830 4083 FAX: 06151-28540 FAX: 972-9-553 297 FAX: 91-477 9075 


SWEDEN - TEL: 0589-19250, FAX: 0589-16153 ° ITALY - TEL: 051-727252, FAX: 051-727515 * FRANCE - TEL: 061-855767, FAX: 061-851914 * OTHER COUNTRIES - FAX: 972-9-553 297 
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6¢ Nlow UNPRECEDENTED 
REPEATABILITY ~~ 

Up To 3 GHz) Vee 
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\ 
‘eleiene Relays’ enhanced than earlier model TO-5 relays. — results from internal welded con- 
performance relay line is grow- Other significant features of these struction and uniframe design. 
ing in your favor. The latest two RF relays include metal Contacts are gold plated precious 
RF relays are the RF300 and the "enclosures for EMI shielding, metal alloy for low contact circuit 
RF303 (sensitive coil version). ground pin option to improve losses and reliable switching. Coil 
These relays provide improved case grounding, high isolation voltages available are 5 and 12 
RF signal repeatability to +0.1 between control and RF signal volts. 
dB or better, over the frequency __ paths and high resistance to ESD. For price, delivery or more 
range up to TYPICAL INSERTION LOSS These ultra- technical information on unprece- 
3 Ghz. By (le eee ee miniature RF dented repeatability, call 
balancing the relays are housed [RSOG2ZSA270G0F7) or Fax us at 
aggregate in Teledyne 1-213-779-9161. 
insertion Relays’ TO-5 





loss elements relay package 

of the relays’ design we provide — measuring only 0.370 inch (9.40 

enhanced RF performance. mm) diameter x 0.275 inch (6.99 
Excellent for use in attenu- mm) high for the RF300 and 

ators and other RF circuits, the 0.385 inch (9.78 mm) high for 

RF300 and the RF303 feature the sensitive RF303. High motor 


outstanding RF signal repeata- magnetic efficiencies and excep- 


bility over a broader bandwidth tional mechanical ruggedness yf TELEDYNE RELAYS 
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Draw workstation graphics 
into mainstream PCs 


Equipping a PC with a work- 
station's graphics architec- 
ture can circumvent VGA’s 
inherent performance bot- 
tleneck A workstation typi- 
cally has a dual-ported, 
video-EAM (VRAM) frame 
buffer connected between a 
high-performance graphics 
acceleretor (usually an ASIC) 
and a high-speed RAMDAC 





RHETT SAUGIER, AT&T IWICROELECTRONICS 


As PC-display resolutions increase and color 
depths bloom, higher refresh-rate monitors 
are becoming more common. A graphics 
design based on the traditional VGA architec- 
ture cannot begin to handle the data-transfer 
bandwidth required for such high-resolution, 
"true-color,” high-refresh-rate displays. 


provide the bandwidth 
needed for high-perfor- 
mance graphics. Fig 1 illus- 
trates a typical high-perfor- 
mance graphics-board 
de-sign for a PC that uses the 
controller and VRAM. 

A high-end graphics con- 
troller offloads graphics 
functions such as line draw- 
ing, pattern filling, and bit- 


(a mixed-signal device con- 
taining a RAM look-up table, 
which converts digital pixel codes into analog signals for a 
monitor). Where a VGA graphics board feeds pixels through 
an 8-bit port, workstations’ graphics accelerators and the 
RAMDACs have dedicated 32- or 64-bit interfaces. Until 
recently, however, this workstation-like configuration was 
too cos-ly for PCs. 

Now semiconductor ferardibe winches offer standard-prod- 
uct graphics controllers and RAMDACs that support a work- 
station-like architecture while maintaining backwards com- 
patibilizy with VGA. 

This article describes how to design a high-performance, 
true-color graphics subsystem using such off-the-shelf ICs. 
It expleins how to address architectural, operational, elec- 
trical, timing, and cost-performance trade-offs previously 
unenccuntered in mainstream graph- 
ics-syst2m design. 

Even though these standard ICs open 
up new possibilities for high-end PC 
and low- to mid-range workstation 
designers, the devices also raise several 
new design problems: 

e significant changes in graphics-sys- 
tem architecture 

@ moze complex clocking and frame- 
buffer organization 

@ inc-eased crosstalk and other noise 
problems. 

The Weitek Power 9100 controller, 
for example, supports several elements 
of workstation-graphics design that 








block transfers (bitblts) from 
the system CPU. This off- 
loading leaves the host processor free to run user applications 
and reduces the amount of graphics data that has to move 
across the system interface. The controller in Fig 1 combines 
a workstation-style, pipelined graphics accelerator with a 
high-speed, frame-buffer controller. (An optional video 
coprocessor, the P9130, performs sophisticated color opera- 
tions in hardware.) 

A typical high-end PC demonstrates how this design can 


give a PC workstation-like graphics performance. The exam- 


ple is a 66-MHz Pentium PC—a Gateway P5-66—having 16 
Mbytes of RAM, a 256-kbyte cache, a Western Digital Caviar 
2540 hard disk with an IDE controller, and a 2-kbyte disk 
cache. For this particular PC, the controller’s performance 
exceeds 32 Graphics Winmarks at 12801024 pixels, 8 


VGA RUNS OUT OF GAS BEFORE GETTING 


TO WORKS TATION CLASS 


VGA’'s primary performance limitation is its frame-buffer 1/O bandwidth. At 
800 X600-pixel resolution, a true-color (24-bits/pixel) frame comprises nearly 1 4 
Mbytes of data. To refresh the screen at the 75-Hz rate, which the Video Electron- 


ics Standards Association (VESA) specifies for flicker-free display, the graphics sys- 
tem must have a data-transfer bandwidth of 150 Mbytes/sec. 

Writing 800 x 600-pixel frames to the frame buffer at the 30-frames/sec standard 
rate for full-motion video takes an additional 42 Mbytes/sec of bandwidth, not 
including overhead. High-resolution true-color PC graphics and multimedia can — 
easily require more than 200 re of data-transfer capacity into and out of 
a VGA frame buffer. 
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bits/pixel, 72-Hz refresh rate. In con- 
trast, a VGA-equipped PC, having oth- 
erwise similar hardware, attains 
approximately 4 Graphics Winmarks. 
(Ed note: Ziff-Davis’s Winbench 4.0 runs 
on a Weitek Power 9100 Driver video 
board with 4 Mbytes of VRAM using Weit- 
ek’s 9100_08.DRV driver running under 
MS-DOS 6.20 and Windows 3.10.) 

But even with an accelerated con- 
troller, true color can place a significant 
burden on the system bus. Although 
you can compress typical video data, 
this kind of data cannot use the draw- 
ing capabilities of an intelligent con- 
troller. Graphics controllers’ built-in 
drawing abilities speed up only MS- 
Windows two-dimensional graphics. 
True-color video (quarter-VGA resolu- 
tion) at 30 frames/sec requires about 4 
Mbyte/sec of real-time data-transfer 
bandwidth. The data alone consume 
about half of the ISA bus’ maximum 
theoretical bandwidth and requires 
twice the ISA’s maximum DMA block- 
transfer rate. 





Local-bus connection for video 
To get around ISA’s bottlenecks, you 
need to put the graphics board on a 
high-speed local bus. Nearly every new 
high-end PC graphics controller has a 
glueless 32-bit local-bus interface to the 
VESA Local (VL) Bus or the Peripheral 
Component Interconnect (PCI) bus. 
The system interface on the controller 
supports a 44-Mbyte/sec local-bus 
channel for a 33-MHz bus clock (this 
peculiar ratio arises because each 32-bit 
word takes three clock cycles—that is, 
each clock cycle transfers 4/3 byte). The 
design example conforms to the PCI 
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Similar to a workstation graphics subsystem, a high-end PC graphics board com- 
prises a high-performance graphics controller, a dual-ported video-RAM frame 
buffer, and a high-performance RAMDAC with a 32-bit pixel port. To support older 
VGA and Super-VGA (SVGA) applications, the controller has an on-chip SVGA unit 
tied to an 8-bit SVGA pixel port on the RAMDAC. A separate 32-bit pixel bus gives 
the RAMDAC a high-bandwidth channel directly to the frame buffer’s serial port. 


specification, although the VL Bus works equally well. 


Backwards compatibility first 

To support older VGA and Super-VGA (SVGA) applica- 
tions, VRAM-based PC graphics controllers have an on-chip 
SVGA unit tied to an 8-bit SVGA pixel port on the RAMDAC. 
The SVGA unit is independent of the main graphics engine, 
and the chip switches between the two graphics units under 
software control. Although the SVGA unit can support fair- 
ly high screen resolutions (up to 12801024 pixels in the 
case of the controller in Fig 1) and color depths up to 24 
bits/pixel, the 8-bit port is, in general, ill suited for true-color 
modes. 

The 8-bit port comes up short because loading each 16- or 
24-bit pixel into the RAMDAC takes multiple clock cycles. At 
800 x 600-pixel resolution (75-Hz refresh), the required pixel 
rate is about 50 MHz. Because each 24-bit pixel requires three 
bus cycles for loading through the 8-bit SVGA port, the con- 
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troller would have to drive the SVGA pixel lines at 150 MHz. 
The SVGA-port toggle rate for 24-bit/pixel true color climbs 
to over 200 MHz at 1024 768-pixel resolution. 
Consequently, the graphics controller almost always 
bypasses the VGA bottleneck in high-resolution, true-color 
modes, switching to the wide pixel path linking the 
RAMDAC directly to the VRAM frame buffer. Today, the typ- 
ical frame-buffer-to-RAMDAC bus (pixel bus) in VRAM 
designs is 32 bits wide. ARAMDAC with a 32-bit pixel port, 
such as the ATT21CS05 in this design, can handle a variety 
of pixel formats. The RAMDAC can accept an entire 24-bit 
pixel or multiplex two 16-bit pixels, four 8-bit pixels, eight 4- 
bit pixels, or 32 1-bit (black-and-white) pixels from the frame 
buffer in just one load cycle. The wide pixel port not only 
increases the effective display bandwidth but also reduces 
the VRAM’s shift-clock rate required for multiplexed pixels. 
As the repository for all data that appear on screen, the 
frame buffer has to have the I/O bandwidth of the controller 





and the RAMDAC combined. You could 
use either DRAM or VRAM for the 
frame buffer’s memory. A DRAM frame 
buffer has to divide its I/O bandwidth 
between frame updates and display 
accesses—frame updates from the sys- 
tem’s processor and display accesses to 
the monitor. VRAM, on the other 
hand, taps the memory’s full internal 
bandwidth on two ports at once; VRAM 
streams pixel data out to the RAMDAC 
while tne controller simultaneously 
writes new data into the frame buffer. 

Despite the relatively high cost of 
VRAM chips, a VRAM design offers 
some distinct advantages over simply 
using an extremely wide (64- or 128- 
bit) DRAM architecture. A wide-DRAM 
architecture can use relatively slow 
devices Decause it passes its entire 64- or 
128-bit output to its equally wide RAM- 
DAC in one cycle, achieving a high 
effective pixel-write rate (writing to a 
wide-DEAM architecture takes place at 
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An interleaved frame buffer divides into two hanks with all the even-numbered 
data words stored in one bank and all the odd-numbered words in the other. 
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A 32-bit-wide, interleaved, 2-Mbyte frame buffer comprises two banks of 60-nsec, 256-kbytex8-bit VRAM chips. The banks share 
address and data lines but have separate write-enables, output-enables, column-address strobes, and shift-register control lines. 


EDN DEcEMBER 8, 1994 ® 133 





HIGH-PERFORMANCE PC GRAPHICS 


modest rates). But, because in a VRAM-based design the 
high-speed pixel data doesn’t have to pass through the con- 
troller, the VRAM controller’s die can be smaller, dissipate 
less power, and be housed in a lower-pin-count (ie, smaller 
and cheaper) package. 


Frame-buffer interleaving 

Although an ordinary VRAM frame buffer provides more 
than twice the I/O bandwidth of DRAM, interleaving the 
VRAM increases the frame buffer’s bandwidth even more— 
without incurring the cost of higher speed VRAM. An inter- 
leaved frame buffer comprises two banks of chips, having all 
the even-numbered data words stored in one bank and all the 
odd-numbered words in the other (Fig 2). 

Because graphics-data accesses are generally sequential, 
interleaving cuts the memory chips’ apparent cycle time in 
half by allowing the controller to read or write a word in one 
bank while the next memory location is precharging. 

For this design example, its 2-Mbyte frame buffer com- 
prises eight 60-nsec, 256-kbytex8-bit VRAM chips (four in 
each bank). The two banks share common address and data 
lines but have separate write enables, output enables, col- 
umn-address strobes, and shift-register control lines (Fig 3). 

Advanced controllers support frame-buffer interleaving. 
When writing to the VRAMs, the controller automatically 
addresses the two banks alternately, writing even-numbered 
data words to bank O and odd-numbered words to bank 1. 
Fig 4 illustrates the controller’s write cycle. If the next cycle 
is not a sequential write to the opposite bank, the controller 
extends the write operation—which usually takes only one 
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TABLE 1—BANDWIDTH REQUIREMENTS 


Required pixel-bus 
bandwidth (Mbytes/sec) 


800 x 600 
1024x768 


16001280 


clock cycle—by adding a second “finish write” cycle. 

The controller also has to account for the interleaved frame 
buffer when prompting the VRAM’s shift registers to feed 
data to the RAMDAC. The controller has to generate the two 
opposite-phase VRAM shift clocks (SCO and SC1) and serial 
output-enable signals (SE[O] and SE[3]) needed to present the 
data to the RAMDAC’s pixel port in the proper order. Fig 5 
shows the timing of the signals that the controller generates 
to control the VRAM’s shift registers. 

Although interleaving doubles the potential pixel-bus 
bandwidth for a given memory speed—for this 50-MHz 
VRAM, from 200 Mbyte/sec to 400 Mbytes/sec—in practice, 
the frame buffer’s size limits the data-transfer rate actually 
needed in this design. Table 1 shows the practical band- 
widths needed to service a 2-Mbyte frame buffer. 

Thus, the only immediate practical benefits of frame- 
buffer interleaving on the RAMDAC side of the VRAM are 
that interleaving relaxes VRAM serial-port timing and 
reduces pin count. In theory, the bandwidth derived from 
interleaving and a 32-bit pixel port open a migration path to 

a 4-Mbyte frame buffer. Replacing the 

2-Mbit chips (256 kbytex8 bit) used 
_ here with byte-wide 4-Mbit VRAMs 

(S12 kbytex8 bit), an otherwise identi- 
_ cal hardware design would support 
_ 1024X768-pixel true color and 16-bit 
_ color at 1600X1280-pixel resolution. 

_ However, to further increase frame- 
buffer bandwidth, memory manufac- 
turers favor wider organizations over 
deeper ones in 4-Mbit VRAM devices. 

So, unfortunately, 512-kbytex8-bit 

VRAMs are not available. 

_ Even without interleaving, the com- 
_ bination of a VRAM’s frame buffer, a 
_ wide pixel bus, and a separate VGA 
pixel path makes the video clocking in 
a VRAM-based PC display board funda- 
mentally more complicated than in a 
traditional VGA design. Specifically, 
the video channel uses one of three dif- 
ferent clocking scenarios, depending 
on the color depth. 

The first clocking scenario is for 








VGA. In VGA modes, the controller first 
reads the pixel data from the frame 
buffer’s random-access port. Then the 


The memory controller in the P9100 (Fig 1) supports an interleaved frame buffer controller's SVGA unit feeds that data 
by alternately addressing the two banks of VRAM. If the next cycle is not a write to the RAMDAC’s 8-bit VGA pixel port 
to the opposite bank, the controller inserts a “finish write” cycle. (V[7:0]). The controller operates from 


134 = EDN DECEMBER 8, 1994 





the main pixel clock (VCLK, Fig 6) and 
generates a signal (VIDOUTCLK) that 
serves as both the pixel clock and the 
load clock for the RAMDAC. The RAM- 
DAC’s TOAD pin controls its input 
latch. Typically, you tie VIDOUTCLK to 
both the LOAD and PCLKO input pins 
on the RAMDAC, as Fig 6 shows. Note 
that in the standard nonmultiplexed 
(8-bit/pixel) VGA mode, the 
ATT21C505 RAMDAC derives its pixel 
clock from the LOAD input, ignoring 
PCLKO. 

Video clocking is more complex in 
higher performance modes. In these 
modes, because the display data moves 
across the main 32-bit pixel bus, the 
VRAM's serial-port operation must syn- 
chronize with the RAMDAC. The con- 
troller Fas to maintain the proper phase 
relationship between the memory- 
control signals (SC and SE) and the load 
clock se that the RAMDAC’s pixel port 
latches each pixel only when the data 
are valid (Fig 5). 

Typically, 32-bit RAMDACs for 
VRAM-9ased designs have an on-chip 
clock divider. The ATT21C505 in this 
design automatically generates a shift 
clock corresponding to the color/multi- 
plexing mode, which the device’s con- 
figuration register selects. To accommo- 
date all three clocking scenarios 
requisite in this type of graphics-board 


design, both the RAMDAC and the controller have dual 
pixel-clock inputs selected via the devices’ respective config- 


uration registers. 


In the simplest case—the nonmultiplexed, 24- or 16- 
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On the serial-output side of the frame buffer, the controller accounts for the inter- 





leaved data by generating two opposite-phase VRAM shift clocks (SCO and SC1) and 
serial output-enable signals (SEO and SE3). 


bit/pixel modes—the controller can drive the video clocking 
directly. In this design, however, the controller takes the 


main pixel clock from the clock synthesizer and generates 


the shift clocks (SC[0:1]), serial enables (SE[0] and SE[3]), and 


GRAPHIC DESIGN: ONE BOTTLENECK AFTER ANOTHER 


The ticle “primary performance-limiting 
factor’ in PC graphics just migrates from 
one bottleneck to another. 

The problem used to be the system 


bus; row local buses provide plenty of 


host-interface bandwidth. A few years 
ago, <ontrollers couldn’t move pixels 
fast enough. Now high-speed intelli- 
gent controllers with wide internal and 
I/O buses are available. The 8-bit VGA 
pixel dort limited the color depth that 
RAMDACs could display at high resolu- 
tion; currently, pixel-port widths are 
moving to 32 and 64 bits—and 
beyond. | 
Today, the problem is memory. The 
disagreeable trade-off between frame- 





buffer size and cost stands in the way of 
higher performance PC graphics. For 
example, the next step up from this 
design requires increasing the frame- 


buffer size to 4 Mbytes—large enough 
_ for 24-bit/pixel true color at 1024 x 768- 
_ pixel resolution (1280x1024 with pixel 
packing). This article’s controller and 
RAMDAC can support a 4-Mbyte design. 
But, unfortunately, a 4-Mbyte version of 


this particular design would require 51 2- 
kbyte x 8-bit VRAMs. | 
The new VRAM chips actually in the 





offing—256-kbytex 16-bit VRAMs with 
their serial ports organized into a 64-bit 


pixel bus—differ significantly from the 


VRAMs in design. However, such VRAMs _ 





could use the controller from this design © 
along with a 64-bit RAMDAC such as the 
ATT20C311 or ATT20C511. 

The real barrier keeping higher reso- 
lution, high-performance, true-color 
graphics from the mainstream PC mar- 
ket is the price of VRAM. At about $45 
per megabyte, the cost of 4 Mbytes of 
VRAM exceeds (more than two times) 
the cost of a controller and an 
ATT21C505 or ATT20C311/511 RAM- 


DAC combined. For the time being, a 


high-performance graphics board capa- 


ble of 24-bit graphics at 1024 x 768 pix- 


els and above may be more expensive 
than the high-volume PC market can — 
bear. 
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the load clock (VIDOUTCLK). The 
design doesn’t need a dedicated RAM- 
DAC... pixel....clock- ,because .the 
ATT21C505 uses the load clock as its 
pixel clock in nonmultiplexed modes. 


ICS2061 
CLOCK 
SYNTHESIZER 
VCLK 


GRAPHIC CONTROLLER 
Clocking multiple-pixel loads 4 due 

Whenever you pack multiple pixels 
into each 32-bit RAMDAC load—ie, in 
the 2:1 multiplexed, 16-bit/pixel mode 
and the 4:1 multiplexed, 8-bit/pixel 
mode—the load rate is obviously only a 
fraction of the DACPIXCLK’S pixel- 
clock rate. In these cases, you need 
divided clocks to drive the VRAM’s 
shift registers and the RAMDAC’s 
LOAD pin. The RAMDAC also needs an 
undivided pixel clock for timing the 
video output (but the controller does 
not). 

The solution to supplying all of the 
necessary Clock signals and keeping the 
frame-buffer serial port synchronized 
to the RAMDAC is to make the RAM- 
DAC master of the display-data clock- 
ing. In multiplexed modes, the RAM- 
DAC takes the main pixel clock from 
the clock synthesizer and generates a 
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_ To prevent digital noise from reaching the analog signals, separate the power plane 
into digital and analog areas connected by a ferrite that filters out high- 
frequency currents. A separate video ground-return trace, running directly from 
the video connector to the ground of the host connector, prevents the analog-video 
return current from interacting with components on the board. 
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A VGA-compatible VRAM-based graphics board must support three clocking 


master shift-clock signal (SCLK). The 
controller uses this master shift-clock 
signal to synchronize both the VRAM’s 


_ shift clocks and its serial enables to the 
_ RAMDAC’s timing. 


The frequency of SCLK depends on 


_ the color mode. In the 2:1 multiplexed, 


16-bit/pixel mode, only one data load 
occurs for every two pixel clocks; there- 
fore, SCLK runs at one-half the pixel- 


| Clock frequency. At 8 bits/pixel (4:1 
_ multiplexed), SCLK runs at one-quarter 


the pixel-clock frequency. 

The hardware has to generate the 
proper sync and blank timing signals 
for each mode’s monitor. The controller 
uses the divided pixel clock to generate 
the sync and blank video-timing sig- 
nals and also to control reloading the 
VRAM's shift registers. 

In this design, the controller’s built- 
in clock divider generates an internal 
index clock CRTC_CLK (not shown in 
Fig 6) from the RAMDAC’s SCLK signal. 
The host system must program the con- 
troller’s video-control registers with the 
appropriate sync and blank timing as a 
function of CRTC_CLK. The driver soft- 
ware must account for the fact that each 
CRTC_CLK represents multiple pixels 
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in multiplexed color modes. However, you do not need to 
adjust for pixel multiplexing when configuring the con- 
troller’s shift-register reload parameters. As long as the con- 
troller’s internal clock is not divided down from the input 
(SCLK), each clock cycle corresponds to a full 32-bit data 
word in any of the multiplex modes. 

Multiple-pixel transfers make supporting resolutions 
greater than 1280x1024 possible, even though the video 
rates required are well above 100 MHz. Although multiplex- 
ing reduces the toggle rates on the pixel lines and most clock 
lines, the RAMDAC still has to clock the pixels internally at 
the full video rate: 170 MHz for 16001280 pixels (60-Hz 
refresh) and 135 MHz for 1280 1024 pixels (at 72 Hz). Trans- 
mission-line effects make driving a 110-MHz, TTL-pixel 
clock from the clock synthesizer across a copper trace to the 
RAMDAC difficult. 

Even if you were to design a transmission line to carry the 
full-speed pixel clock, the extreme edge rates (2000 to 4000 
V/wsec) would generate considerable EMI. Consequently, the 
RAMDAC must double a lower frequency input signal to gen- 
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erate the video pixel clock internally. Suppliers of high-per- 
formance RAMDACs integrate a clock doubler onto their 
RAMDAC chips. The clock doubler can generate the 
1280X 1024-pixel video rate of 135 MHz, for example, from 
a 67.5-MHz input clock. 

High-performance RAMDACs derive the proper SCLK and 
LOAD clock frequencies from their internal pixel-clock rate, 
not the clock rate on their input pin; that is, for 1600 1280- 
pixel resolution (170-MHz operation) at 8 bits/pixel (4:1 mul- 
tiplexing), PCLK1 would be 85 MHz, and LOAD and SCLK 
would run at 42.5 MHz—or one-fourth the internal pixel- 
clock rate. 

Some RAMDACs double the clock using the falling edge of 
the input signal. This scheme works fine as long as the input 
signal exhibits a stable 50% duty cycle. But if the duty cycle 
deviates from 50%, the deviation shows up on the CRT as 
alternating columns of wider and narrower pixels. The 
RAMDAC here has a PLL clock doubler, which obviates an 
accurate 50% duty cycle. 

Text continued on pg 142 
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-wF capac- 


itor in parallel with each 0.1-.F component to shunt the high-frequency harmonics to ground. A 10-F capacitor filters out 
the lower frequencies. Load resistors match the outputs to the impedance of the termination (a 750 monitor). 
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FROM DIGITAL 


EXPAND YOUR 

PCI OPTIONS 

WITH OUR NEW 
1 PCI BRIDGE CHIP. 


Is your design sidetracked by PCI load limits? Let 








Digital Semiconductor’s new 21050 PCI-to-PCI. 
Bridge chip get things rolling. It’s the only PCI-to-PCI 
bridge available today. And it frees you from PCI 


loading limits for good. Motherboard designers can use 





it to implement as many PCI slots as they will ever 
need, Expansion card designers can use it to add multiple 
PCI components — for highly integrated multimedia, 
RAID, and LAN designs. It’s easy. It’s powerful. It’s from 


the company that invented PCI-to-PCI bridging. 


“PCI Slots 
PCI Local Bus oasis 


Call Digital Semiconductor for more information 
about our PCI Bridge and our other PCI chip products. 


Then get ready to open up some new territory. 


CALL 1-800-332-2717 EXT.18 


oe ™ 
_ © Digital Equement Corporation. 1994. Digital and the DIGHAL. Logo’are AR AGAD 
- ttademarks of Digital Equipment Corporation. : 4 
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A robust network of capacitors decouples the controller's V_. pins. To prevent high-slew-rate edges from feeding through to 
the DAC outputs, slow all address, data, and control lines from the P9100 as well as all clock lines, with 33) resistors. 
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books that work the way you work 


Analog Circuit Design: 
Art, Science, Personalities 


Jim Williams, Linear Technology Corp., Editor 
"If you do any analog circuit design, buy this book!...The well- 
indexed volume ... provides a picture of analog design, in all its 
diversity, as a way of thinking and a way of approaching problems." 
| Dan Strassberg, EDN 
1991 352pp. clth 07506 9166 2 $44.95 (£30.00) 


Based on the EDN Series, with 20% NEW material 


Troubleshooting Analog Circuits 
Robert Pease, National Semiconductor 

"Here's a chance to take advantage of [Pease's] years of experience 
designing analog circuits--and working the bugs out of them. This 
book is for you whether you're designing analog circuits at the board, 
box, system, or IC level." Electronic Design 

1991 208pp. cloth 07506 9184 0 $32.95 (£19.95) 

Loaded with practical information 


Rechargeable Batteries 


Applications Handbook 


Technical Staff, Gates Energy Products 
This is a comprehensive reference on proper selection, specification 
and application guidelines from one of the world's largest sealed-cell 
manufacturers. May 1992 432pp. cloth 0 7506 9227 8 $49.95 (£38.50) 





In the U.S. In Europe, order from: 
Reed Book Services Ltd. 


for more information 


or to place an order call Special Sales Department 
1-800-366-2665 P.O. Box 5, Rushden 
2A: Northants NN10 9YZ U.K. 
a eo TEL. 0933 58521 FAX 0933 50284 
ci . 5 Please quote "Cahners 13.89" 
BUTTERWORTH-HEINEMANN 





80 Montvale Ave., Stoneham, MA 02180 


CAHNERS 13.89 
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HIGH-PERFORMANCE PC GRAPHICS 


Even though a PLL clock doubler ensures that all the 
pixels are always the same width, you must take certain 
precautions when switching into and out of the clock- 
doubled modes. 

@ The BIOS software must provide a 10-ysec delay for the 
ATT21CS505’s PLL to lock into the new frequency before 
updating the palette or feeding pixels to the RAMDAC. 

e In addition, the BIOS should copy the contents of the 
RAMDAC'’s cursor and color-palette RAM into system 
memory and shut down the internal RAM to ensure that 
data are not corrupted by the clock signal, which may be 
noisy until the PLL locks. 

e After switching to the new mode and waiting for the 
internal clock to settle, the controller can write the cur- 
sor and palette data back into the RAMDAC. 

The host computer can easily accomplish this sequence of 
operations during one vertical-blank period—much less time 
than needed to resynchronize the monitor. 

Although the RAMDAC clock doubler helps moderate EMI 
problems that occur with high-performance graphics design, 
take additional steps to ensure a clean video signal and FCC 
EMI compliance. Noise control begins with the pc board. A 
four-layer board with separate power and ground planes 
yields quieter signals and supplies (as well as less spectral con- 
tent in emitted frequency bands) than a one- or two-layer 
board. Route signals on the board’s outside layers. 

Separate the power plane into digital and analog areas, 
connected by a ferrite bead (Fig 7). The ferrite bead filters out 
high-frequency currents and should exhibit resistance start- 
ing at a frequency higher than the maximum signal fre- 
quency on the board but lower than the second harmonic of 
that frequency. A Fair-Rite 2743001111, a Ferroxcube 
VK20019-4B, or a Philips 431202036690 ferrite, each of 
which provides a resistance of approximately 75Q at 100 
MHz, are appropriate for this design. 

In lower speed designs with pixel clocks of 110 MHz or 
less, two 0.1-yF capacitors (one for every three pins) decou- 
ple the RAMDAC’s V_,. pins. For this high-performance 
graphics board, however, use one 0.1-yF capacitor for every 
two pins (a total of three) and place an additional 0.01-yF 
capacitor in parallel with each 0.1-~F component to shunt 
the high-frequency harmonics to ground (Fig 8). A 10-yF 
capacitor filters out the lower frequencies. (Use chip capaci- 
tors because of their significantly lower lead inductance.) 

A comparably robust network of capacitors must decouple 
the RAMDAC’s V_. pins. To ensure clean clock signals free of 
high-frequency noise components, decouple the clock syn- 
thesizer’s V,,,, pins and the RAMDAC’s PLL’s supply pins with 
pi filters. Filter the RAMDAC’s COMP pin with a series 150 
resistor to smooth out noise (the COMP pin allows compen- 
sating for the internal parasitic capacitance of the RAMDAC’s 
FETs with an external 0.1-pF capacitor). 

The edge rates on the pixel bus, clock lines, and sync and 
blank lines can play havoc with any signals routed nearby. 
Keep these lines away from the RGB analog outputs—and each 
other. All high-speed lines, both analog and digital, should be 
as short as possible. To this end, locate the RAMDAC adjacent 
to the video connector (between the video connector and the 
host-interface connector) to minimize circuitry between the 


142 = EDN DECEMBER 8, 1994 








RAMDAC and the board’s power-supply pins. 

You can place the RAMDAC over the analog power plane 
somewhere close to the digital/analog separation; or, place it 
astride the digital/analog separation so that the pixel inputs 
are over the digital-supply plane. Placing the RAMDAC over 
the digital/analog separation reduces coupling into the ana- 
log plane. 

The main consideration in routing the clock signals is pre- 
venting noise from coupling onto the pixel lines. Keep clock- 
signal traces as short as possible and do not run them paral- 
lel to the pixel lines or any other high-speed signals. Putting 
the clock and pixel lines on different planes is best, but they 
can be on the same plane if you shield them with a ground 
trace on each side. Route no high-speed signal under the 
RAMDAC itself. 

Because this design has so many digital signals, high-slew- 
tate edges may feed noise to the DAC outputs despite all of 
the precautions listed previously. The only solution is to 
smooth the fastest edges using series resistors. Slow all 
address, data, and control lines from the controller (includ- 
ing the VGA-pixel lines) as well as all clock lines with 330 
resistors located very close to the controller or clock genera- 
tor (Fig 8). 


Approaching an ideal transmission line 

Ideally, the analog RGB video signals would run down a 
perfectly matched 75Q coax transmission line the entire way 
from the DAC’s outputs to the monitor. However, you can 
avoid the expense and inconvenience of this ideal solution. 
Load resistors match the outputs to the impedance of the 
termination (a 75Q monitor). Place these load resistors as 
close as possible to the DAC’s output pins. You can add series 
ferrite beads (52Q) to the analog video signal to filter out any 
high-frequency signals coupled onto the DAC’s outputs or 
reflected from the monitor. In addition, a separate video 
ground-return trace on the ground layer of the pc board, run- 
ning directly to the ground of the host connector, prevents 
the analog video return current from interacting with com- 
ponents on the board. EDN 
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Our passives can help you meet the challenges of converting low voltages and 
extending battery life. Take a look at any schematic for these applications. Discover 
how quickly we can surround your IC with all the right surface mounted capacitors, 
resistors, magnetic components. Discover the efficiency of an integrated source able 
to shorten your time to market. For technical information, call one of the numbers 
below. For literature only, fax 1-800-835-4272. (MAXx724 schematic courtesy of Maxim Integrated Products) 


CAPACITORS MS” MAGNETICS RESISTORS 
Solid tentalum chips for high efficiency Inductors/Transformers for filtering and energy High stability metal-strip chip styles for current 
input/output filtering. Molded or conformal storage. Wide range of standard models plus sensing. Values as low as .01Q in standard 
designs. Industry’s highest CV, low ESR. fast turnaround on custom designs. Phone Dale 2512 size. Molded styles to 2W. Phone Dale 
Phone sprague®, (207) 324-4140 (Sanford, ME) Electronics, Inc., (605) 665-9301 (Yankton, SD). Electronics, Inc., (402) 563-6506 (Columbus, NE). 
or (603 224-1961 (Concord, NH). : 


VISHAY ELECTRONIC COMPONENTS, U.S.: DALE®, ROEDERSTEIN, SPRAGUE®, VISHAY RESISTIVE SYSTEMS 
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conductors for wireless personal communications. 
Contact Philips Semiconductors at the number below 
and we’ll send you a copy. 


North America, call: 1-800-447-1500, ext. 1152. 
Europe, fax: +31-40-724825, ask for WPC. 
S.E. Asia, fax: +886 (2) 382-4485, ask for WPC. 


Philips ts 
semiconductors 
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Introducing 1M and 4M 


For the road ahead. 
With new 1M and 4M 

SRAMs, Hyundai now offers a 

complete line of low power 


SRAMs in the high- 
est densities avail- 
able today. So join 
us in partnership for 
the journey ahead. 
We are totally 
dedicated to offering 
our customers the 
broadest, most 
advanced line of 
SRAMS available 
from any source. 
Hyundai SRAMs are 


produced for you in our half- 

micron fabrication facility, one of 
the world’s most advanced semi- 
conductor manufacturing plants. 


SRAM Performance Summary 


Mass 
Production 
Availability 


HY628100A | 128K x 8 


HY628400 |512K x 8 
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PDIP, SOIC 


PDIP, SOIC, 
TSOP 


PDIP, SOIC, 
TSOP 


PDIP, SOIC, 
TSOP 


Li-power Li-power Data 


Standby Retention 
Current (Iss)* | Current (Iccon)* 


Typ Max | Typ Max 


700100} 1pA 10uA| 1pA SpA 


5510100} 1wA 20uA/05uA 10uA 
5510100} 1wA 10uA| 1pA SpA 
5510100} 1yA 30uA 


*0 to 70°C 


It’s the fab facility where we also 
mass produce our 16M DRAMs. 


Low power, long life. 
Hyundai’s TFT cell design, 
used to produce the new 1 mega- 
bit (128k x 8) and 4 megabit 
(512k x 8) SRAMs, gives you 
devices with an extremely low 
power data retention current of 
only 5p/A in the 1 megabit and 
15pA in the 4 megabit. As a 
result, when you put these new 
SRAMs to work in your portable 
products, battery life will be far 
longer. With lower heat dissipa- 
tion, reliability will be greatly 
increased. In both line and 

















Super 


battery operated systems, overall 
parts count and costs can be 
substantially less. 

Extended temperature and 
SV versions are 
available, too. 


SRAMs for today 
and tomorrow. 

With the birth of 
1M and 4M SRAMs, 
you can follow our 
product migration as 
we support today’s system needs 
and he_p you gain solutions for 
tomorrow’s problems. 

A3 you may know, Hyundai 
is the world’s largest producer of 





SRAMs for mature products. And 
we fully intend to go right on 
making devices such as our 64K 
and 256K SRAMs as long as you 
need them. We're in 
the SRAM business as 
your long haul partne 
New Hyundai 
1M and 4M SRAMs 
are part of our one, 
two punch for 1994 
and 1995. Please keep 
your eye out for our upcoming 
introduction of new Fast SRAMs. 
Our next ad will give you 
all the details about our 
new line. 
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1994-95 SRAM & Flash Data 
Book, on request. 

Yours for the asking. Please 
phone, fax, or write for the new 
data book as well as technical 
data sheets on the 1M and 4M 
SRAMs. Phone (408) 473-9274. 
Fax (408) 894-9760. Address 
Hyundai Electronics America, 
166 Baypointe Parkway, San 
Jose, CA 95134. 


Committed to your SUCCESS. 


HYUNDAI 
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FREE INFO, FREE POSTAGE 


| Use our postage-paid reader-service 


cards to get more information on 
any of these products. 





Spread-spectrum chip 
set targets 900-MHz cord- 
less phones. The AT48801 
8-bit wC and AT48802 DSP 
form a chip set for imple- 
menting direct-sequence 
spread-spectrum (DSSS) 
wireless communication sys- 
tems. According to the com- 
pany, the DSSS technology 
improves the range of cord- 
less phones by a factor of up 
to 10, compared with con- 
ventional cordless phones. 
The chip set costs $24 
(1000). Atmel Corp, San 
Jose, CA. (408) 441-0311. 
Circle No. 320 


PWM controller has wide 
input-voltage range. The 
TL5001C PWM controller 
operates with the back-lit 
power supply of LCD drivers 
and flat-panel displays in 


Driving The 





Soft conformability cuts design time by 
eliminating grooves as well as cuts and 





consumer and portable- 
computer electronics. The 
device accepts an input volt- 
age from 3.6 to 40V and 
operates at frequencies from 
40 to 400 kHz. The device 
requires a 1.4-mA supply 
current and has internal 
short-circuit protection and 
100% dead-time control. 
The IC is available in 8-pin 
DIP and surface-mount pack- 
ages. $0.71 (1000). Texas 
Instruments Inc, Denver, 
CO. (800) 477-8924, ext 
4500. Circle No. 321 


Clock-generator’ chip 
automatically eliminates 
clock skew in Pentium 
and PowerPC systems. 
The ML6510 removes skew 
without extra wires or feed- 
back paths. The device mea- 
sures how long it takes for 
each reflection to return 
from the end of the trace. 
The circuit adjusts a voltage- 
controlled delay that sends 
the clock earlier in propor- 





PEEL'N SHIELD “transfer system 
reduces installation time and material 
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tion to the length of the 
trace. All eight clock signals 
are independently con- 
trolled. $24.25 (1000) for 10- 
to 130-MHz systems and 
$18.60 (1000) for 10- to 80- 
MHz systems. Micro Linear 
Corp, San Jose, CA. (408) 
433-5200. Circle No. 322 





Asynchronous communi- 
cation element provides 


modem control with 
28.8-kbps data rate. The 
ST16C65S0 has a 32-byte 
FIFO buffer and a sleep mode 
that automatically powers 
down the chip when no data 





is transmitting. The IC draws 
500 pA during standby and 
1.3 mA during full opera- 
tion. From $5.40 (1000) in a 
44-pin PLCC. Startech 
Semiconductor Inc, Sunny- 
vale, CA. (408) 745-0801. 
Circle No. 323 


High-voltage dual op 
amp provides 2A current 
output. The OPA2544 dual 
op amp operates from +10 to 
+35V supplies and has a slew 
rate of 8 V/usec. The device 
drives electromechanical 
devices, including motors, 
valves, and speakers, and 
programmable power sup- 
plies and automatic test 
equipment. Other features 
include a 50-pA input-bias 
current, internal current 
limit, and internal thermal 
shutdown protection. The 
device comes in a TO-3 pack- 
age and costs $22.25 (100). 
Burr-Brown Corp, Tucson, 
AZ. (602) 746-1111. 

Circle No. 324 


Cost O 





Cut-to-Length Strips, and user 
friendly dispensers minimize waste 


148 


scrapes 


GORE is committed to reducing 
the cost of EMI shielding. Not just 
the price per part, but the entire 
installed cost! We started by 
making GORE-SHIELD™ material 
soft and conformable to eliminate 
costly groove requirements and 
other metal surface finishing 
expenses. Then we reduced 
installation time with our innova- 
tive PEEL'N SHIELD™ transfer 
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cost 


system which offers easy, accurate 
gasket alignment. 


GORE Cut-To-Length pieces and 
convenient dispenser packages 
further reduce cost by delivering pre- 


cut gasket lengths eliminating waste. 


These are also available for both 
standard or microwave connector 
gaskets. 


and improve installation efficiency 


Still driven to reduce cost further we 
now offer rapid turnaround , custom 
tooling for full or semi-automated 
installation of the EMI gasket di- 
rectly to your cover or circuit board. 
The result is the best price/ perfor- 
mance ratio of any gasket. All this 
plus environmental sealing and EMI 
shielding. 


Let GORE drive the cost of EMI 
gasketing out of your system. 


PCMCIA power switch in 
narrow-body SO-16 pack- 
age. The Si9712 performs 
the power switching 
between a computer’s PCM- 
CIA slot and the PCMCIA 
card. The switch has a maxi- 
mum on-resistance of 111 
mQ, for SV and 85 mQ for 
3.3V. The power-switch [C 
provides a 2-msec power-up 
ramp time to avoid current 
spikes in the power supply 
during turn-on. $2.50 
(100,000). Siliconix, Santa 
Clara, CA. (800) 554-5565, 
ext 41. Circle No. 325 


Package provides bat- 
tery-backed SRAM on 
surface-mount boards. 
The VK48Z18 8kxX8 non- 
volatiie SRAM, $7.82 
(10,009), and the M48T18 
nonvo.atile SRAM with inte- 
grated real-time _ clock, 
$12.07 (10,000), use the 
Snaphat surface-mount 
package. The Snaphat pack- 
age hcuses the battery in a 
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separate packages that snaps 
in place after soldering. The 
separate housing avoids 
exposing the battery to high 
soldering temperatures, 
which adversely affect lithi- 
um batteries. The IC with 
battery can maintain data 
and keep the clock running 
for at least 10 years without 
system power. Prices include 
the battery. SGS-Thomson 
Microelectronics, Lincoln, 
MA. (617) 259-0300. 

Circle No. 326 


Solid-state relay for 
telecommunications pro- 
vides switching and ring- 
ing detection. The LH1529 
combines a solid-state relay 
with an autopolarity opto- 
coupler in an eight-lead 
package. The device suits 
applications that combine 
the switch-hook function, 
ring detection, and other 
switching and isolation 
functions, such as pulse dial- 
ing and current sensing. The 





asketing Solutions 


ut of EMI Shielding | 





Automated installation fixtures, and direct 
application services reduce assembly time 


and cost 


For more information and free samples call: 


eet 


1-800-231-4EMI 





GORE 


Creative Technologies 
Worldwide 


©1994 GORE-SHIELD & PEEL'N SHIELD are trademarks of W. L. Gore & Associates Inc. 
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switch is rated at 350V and 
120 mA with a typical 200 
on-resistance and features 
integral current limiting, 
protecting both the relay 
and other circuitry from cur- 
rent surges caused by light- 
ning. The optocoupler pro- 
vides a minimum of 3750V 
rms input-to-output isola- 
tion. $2.96 (10,000). AT&T 
Microelectronics, Allen- 
town, PA. (800) 372-2447. 
Circle No. 327 





Three-chip set adds voice 
recognition to uP sys- 
tems. The TrueWord voice- 
hh Wied athe chip set 
uses. a language-indepen- 
dent voice-recognition algo- 





rithm that has 98% recogni- 
tion accuracy on a user- 
determined vocabulary of up 
to 100 words. Typical 
response time is 0.5 sec. $20 
(1000). Vocal Inc, Palo Alto, 
CA. (415) 323-5613. 

Circle No. 328 


T1/E1 line-interface unit 
provides short-circuit 
transmitter protection. 
The CS61577 has software- 
selectable output-signal lev- 
els, internal pulse-width 
control, improved loss-of- 
signal handling, and a 34% 
lower power consumption 
than the company’s 
CS61574. The IC also has 50- 
mA rms short-circuit current 
limiting to provide a failure- 
tolerant design. The chip 
meets the British OFTEL 
OTR-O01 circuit-protection 
requirement without exter- 
nal circuitry. $14 (1000). 
Crystal Semiconductor 
Corp, Austin, TX. (S12) 422- 
L520 Circle No. 329 
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W.L. Gore & Associates, Inc. 
P.O. Box 1220, Elkton, MD 21922-1220 
W.L. Gore & Associates, Inc. 
Dundee Technology Park, , Dundee DD21JA, Scotland 
44-0382-561511 
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ATM segmentation and reassem- 
bly controller has PCI local-bus 
interface. The IDT77201 segmenta- 
tion and reassembly controller inter- 
faces directly with a PCI local bus and 
provides continuous full-duplex service 
at 155 Mbps. The SAR controller sup- 
ports asynchronous-transfer-mode 
(ATM) adaptation layer types 3/4 and 5 
for variable- and constant-bit-rate traf- 
fic-management models. For transmis- 
sion, the device segments data into 53- 
byte ATM cells and performs traffic 
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shaping. For data received from a net- 
work via a physical interface/transceiv- 
er device, the controller reassembles 
cells into complete protocol data units. 
$80 (1000). Integrated Device Tech- 
nology Inc, Santa Clara, CA. (800) 345- 
7015. Circle No. 330 


iC temperature sensor in SOT-23 
package. The LM45 temperature sen- 
sor comes in a SOT-23 surface-mount 
package. The compact, low-thermal- 


All Things Considered 
Battery Selection, Made In am Tech Support, Order Flexibility, 
Customer Service Response, & Battery Performance 


YouCon't Buy A Better Battery Thon Carefree 


Carefree : 
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NoGgnurnn 


A: Eagle-Picher, we feature the Carefree Maintenance-Free 
Rechargeable Battery series for long-life, ease of use and the 
efficiency of lead-acid power supplies. 


Next time you need a reliable, cost-effective, rechargeable 
power source, count on Eagle-Picher. 


WINNER! 
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Bell Canada Award of Excellence for Outstanding Suppliers. | 
Supplier to the winner of Sunrayce 1993. _ 
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mass package suits the device to a vari- 
ety of temperature-sensing applica- 
tions. The sensor has a 10-mV/°C scale 
factor and a +0.8°C nonlinearity over 
the -20 to +100°C range. Calibrated 
directly in degrees Celsius, the device 
draws 120 wA over the —20 to +100°C 
range. From $0.57 (3000). National 
Semiconductor Corp, Santa Clara, CA. 
(800) 272-9959. Circle No. 331 





Single-chip, high-speed data-com- 


munications controller suits 
frame-relay applications. The 
MKS0H28 data-communications con- 
troller provides link-level (OSI layer 2) 
processing for the frame-relay protocol 
in routers, hubs, asynchronous-trans- 
fer-mode (ATM), and other high-per- 
formance, point-to-point wide-area- 
network (WAN) applications. The 
device has full-duplex data throughput 
in protocol mode at up to 13 Mbps, 
allowing you to take advantage of frame 
relay at T1, El, and fractional T3 data 
rates. The chip has firmware that pro- 
vides up to 8192 data-link connection 
identifiers in receive and transmit 
modes. A dual-channel DMA controller 
and a buffer-management scheme let 
you transmit and receive multiple data 
frames at once and chain long frames. 
$28 (1000). SGS-Thomson Microelec- 
tronics, Lincoln, MA. (617) 259-0300. 
Circle No. 332 


14-bit, 5-MHz sampling ADC oper- 
ates from +5V supplies. The ET2465 
sampling ADC provides a spurious-free 
dynamic range of -83 dB, an S/N ratio 
of 82 dB, and a peak-to-peak noise of 1 
LSB. The input bandwidth is 30 MHz. 
The module comes in a 2.5X2.5X0.4- 
in. package and costs $695 (100). Edge 
Technology Inc, (617) 899-7900. 
Circle No. 333 


Gate-array family offers multigi- 
gahertz operating frequencies. 
The SCFX family combines the Direct 
Coupled FET Logic and Source Coupled 
FET Logic GaAs logic families to achieve 





@ Plot your course with the industry's first multimedia catalog. Choose from our traditional 
printed version or our leading-edge CD-ROM. @ Allied has merged two computer systems in 
one giving you on-line access to over 90,000 Allied parts and hundreds of 
millions of dollars of Avnet inventory. ' 
up-to-the-minute computer records for all your past transactions and present 
orders. @ Same day shipment receives a green light as your order is instantly entered. 
Payment is simple. Put your order on your Allied account, a credit card or pay COD. 
The Superhighway 800-number automatically routes you to your local Allied office, 
one of over 80 throughout the United States. @ Allied is different 
and the Allied Superhighway is designed to help make your 








tn 










) The Allied Superhighway navigates same da 


shipment 


' 
} 
aisle j 


LEG RON CE 

















More than 80 


Superhighway will be built right fo your door. toca sales offices 


LLIED ELECTRONICS inc 


AN AVNET COMPANY 












Going by the book...And beyond! 


1-800-433-5700 
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Nearly 50,000 companies know us for the 





comprehensive safety certification, testing 


Sy 





and inspection services we provide for their 
products. Now they — as well as many other 
companies — are also choosing UL for ISO 9000 quality 


registration for the same reasons. 


At UL we provide the most thorough ISO 9000 regis- 
tration service in the industry. Our experienced auditors 
work closely with you to make sure the process runs 
smoothly. Plus, U’s method of regular assessments 


eliminates the need for costly, full reassessments. 


We thank those UL clients who have granted UL permission to use their trade names and trademarks solely for the purpose of this advertisement. 
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If your plans include business in domestic and inter- 
national markets, come to the company that’s known and 
respected throughout the world. We have numerous 
reciprocal international agreements. In fact, a single 
assessment with UL can provide you with multiple 


worldwide registrations. 


So for prompt, thorough ISO 9000 registration services 
with the added value of the UL name and broad global 
acceptance, you're in good company with UL. For more 
information please call us at (516) 271-6200, ext. 22615. 


Underwriters Laboratories Inc. o 


S 


Accredited by the 
Dutch Council 
for Certification 
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operatirg frequencies beyond 3 GHz. 
The arrays offer up to 20,000 gates with 
a typica_ unloaded two-input NOR gate 
having a 37-psec gate delay and 0.2- 
mW power dissipation. NRE charges 
start at $35,000, and production prices 
start at <$0.06/gate (10,000). Vitesse 
Semiconductor Corp, Camarillo, CA. 
(805) 3&8-3700. Circle No. 334 


Power IC integrates functions for 
hard-disk drive. The L6260 power IC 
contains all the motion-control subsys- 
tems for a small hard-disk drive. Func- 
tions include a voice-coil positioner for 
the read/write heads; a brushless motor 
drive for the spindle motor; and other 
functicns, such as power-on/off 


sequencing, head parking, and dynam- 
ic braking. The circuit operates from 2.7 
to 5.5V. The IC comes in a 64-lead QFP 
and costs $6 (25,000). SGS-Thomson 
Microelectronics, Lincoln, MA. (617) 
259-0300. 


Circle No. 335 


C4 


& 
PSD0100 


Field-programmable DSP peripher- 
al accommodates 50-MHz DSPs 
without wait states. The PSD100 
provides program and data store plus 
programmable decode logic that can 
access external devices. The device has 
128 kbits of EPROM, 32 kbits of SRAM, 
a programmable address decoder, a 
user-configurable DSP interface, and 
user-configurable external chip-select 
outputs. The combined memory- and 
address-decode time of the device is 35 
nsec, and the chip-select-to-output 
time is 17 nsec. From $9.60 (SOOO). 
WSI, Fremont, CA. (510) 656-5400. 
Circle No. 336 


Photo-diode and amplifier in SIP 
accepts light from the side instead 
of perpendicularly. The OPT202 
combires a 0.09 X0.09-in. photo diode, 
a precision FET-input transconduc- 











tance amplifier, and a 1-MQ feedback 
resistor on a single chip. The device has 
a 0.45-A/W responsivity at 650 nm, a 
400-A quiescent current, 0.05% non- 
linearity, and operates from +2.25 to 
+18V. $4.95 (1000). Burr-Brown Corp, 
Tucson, AZ. (602) 746-1111. 

Circle No. 337 


Plug and Play-compatible SCSI ter- 
minator. The DS21S07A active SCSI 
terminator provides nine signal-line 


Mie see: 
e Solvent free for low VOCs — 


terminations for migration from an18- 
line Narrow SCSI to a 27-line Wide SCSI 
by adding a single chip. When powered 
down, the device adds 3 pF of capaci- 
tance to the SCSI bus. The terminator’s 
resistors and voltage regulator have a 
2% tolerance over the full temperature 
and voltage range to minimize reflec- 
tions. The chip also meets all SCSI hot- 
plugging specifications. $1.60 
(10,000). Dallas Semiconductor, Dal- 
las, TX. (214) 450-0448. 

Circle No. 338 


e Easy to apply with dip, spray, f | x 
e Complete line of chemistries and « 


e MIL Spec listed and UL rated 


© Reduced material and 
Plus, ECCOCOAT UV. pis 


North eo _ : 
Woburn, MA 
(800) 832-4929 - 


©1994, W.R. GRACE & 
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books that work 


the way you work 





Specific design examples of circuits! 


Radio Frequency Transistors: 


Principles and Practical Applications 


Norman E. Dye and Helge O. Granberg, 
Motorola 
Written by two experienced RF design engineers, 
this new book discusses the selection of solid state 
devices for specific applications. For the most part, 


it is devoted to specific design examples of circuits. 
Sept. 1992 288pp. cloth 0 7506 9059 3 $39.95 (£40.00) 


Achieve acceptable EMC performance at minimal cost! 


EMC for Product Designers 


Tim Williams 

Electromagnetic compatibility is becoming 
increasingly important in the design of electronic 
products. In the absence of comprehensive U.S. 
standards, the Europeans are leading the way in this 
field. This book examines the European Commission's 
standards on EMC and, most importantly, outlines how 
EMC design principles need to be incorporated from the 
beginning to avoid cost and performance penalties. 
October 1992 272 pp cloth 07506 12649 $42.95 (£24.95 paper) 


Loaded with practical information 


Rechargeable Batteries 


Applications Handbook 
Technical Staff, Gates Energy Products 
In order to obtain the best performance from re- 

chargeable batteries, it is essential that they be ap- 
plied correctly. This isa comprehensive reference on 
proper selection, specification and application guide- 
lines from one of the world's largest sealed-cell 
manufacturers. | 

May 1992 290pp. cloth 07506 9227 8 $49.95 (£38.50) 


In the U.S. 
1-800-366-2665 
M-F 8:30-4:30 E.T. 
Fax 617-438-1479 
BUTTERWORTH-HEINEMANN 


80 Montvale Ave., Stoneham, MA 02180 
The |EDN| Series 








for Design Engineers 





In the U.K. and Europe, order from: 
REED BOOK SERVICES LTD. 
Special Sales Department 
P.O. Box 5 Rushden, Northants NN10 9YZ U.K. 
To order by phone: 
TEL. 0933 58521 FAX 0933 50284 


CAHNERS 12.89 
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FREE INFO, FREE POSTAGE 


Use our postage-puid reader-service 


cards to get more information on 
any of these products. 





Development tools for 
embedded 386/486 sys- 
tems. TNT Embedded Tool- 
suite supports C and C++ 
compilers from Borland, 
Microsoft, and MetaWare. 
The tool suite includes the 
TNT embedded kernel, the 
Visual System Builder for 
customizing the TNT kernel, 
LinkLoc, a 32-bit linker/- 
locator, the CVEMB and 
TDEMB shells for embedded 
cross-debugging, full sup- 
port for C and C++ run-time 
libraries, an MS-DOS-com- 
patible file system, and a 
floating-point emulation 
library. $2995. Phar Lap 
Software Inc, Cambridge, 
MA. (617) 484-4458. 

Circle No. 446 


C source-level cross- 
debugger is fully inte- 
grated with RTXC Kernel. 
The ZAP C source-level 
cross-debugger is a compo- 
nent of the company’s Inte- 
grated Development Envi- 
ronment for Embedded 
Applications (IDEA). The 
cross-debugger features full 
RTXC kernel awareness and 
task debugging using no tar- 
get resources. You can dis- 
play any of the kernel ser- 
vices, set complex break- 
points in tasks, and modify 
kernel objects. Other fea- 
tures include a source brows- 
er, a graphical-performance- 
analysis tool, a time line of 
functions calls, and the abil- 
ity to scroll back and forth 
through a series of executed 
C instructions. The debug- 
ger is available for 68HC08, 
68HC11, and CPU32 for 
$1500 (on PCs) and $2500 
(on Sun and HP Worksta- 
tions). Cosmic Software 
Inc, Woburn, MA. (617) 
932-2556. Circle No. 447 


Real-time development 
system for ADA is avail- 
able on Alpha AXP 64-bit 
RISC computers. The 


VADSworks embedded real- 
time development system 
for ADA is now available for 
Alpha AXP 64-bit RISC plat- 
forms and VME single-board 
computers. The real-time 
development system pro- 
vides a front end to Digital’s 
VxWorks for Alpha AXP 
operating system. From 
$35,000. Rational Software 
Corp, Santa Clara, CA. (408) 
496-3600. Circle No. 448 





C-programmable_ con- 
troller has 14 digital 
inputs and 12 digital out- 
puts in 4.5x4.2-in. pack- 
age. The Little Genius is 
designed for OEM-control 
and data-acquisition appli- 
cations. The board offers 
RS232C and RS485 commu- 
nication; EEPROM; battery- 
backed RAM and real-time 
clock; programmable timers; 
a 9-MHz processor clock; 
watchdog timer and power- 
fail interrupt; and an expan- 
sion port. Standard version, 
$149; OEM version, $119; C- 
development system run- 
ning on Windows and DOS, 
$195. Zworld Engineering, 
Davis, CA. (916) 757-3737. 
Circle No. 449 


SPARC-based, embed- 
ded-processor board sup- 
ports Solaris 1, 2, and 
real-time operating sys- 
tems. The TP912 has a 
microSPARC II processor 
running at 70 or 8S MHz on 
a 9.61X8.98-in. board. The 
system combines the proces- 
sor with memory, flexible 
I/O, and an expansion inter- 
face. The board accommo- 
dates from 2 to 128 Mbytes 
of DRAM and has four 
SBus expansion slots. From 
$2995. Tadpole Technology 
Inc, Austin, TX. (512) 219- 
2200. Circle No. 450 
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Revolutioniz 


once in a lifetime. Okay maybe twice. 


hen the world asked for color, 

Canon responded with the 
revolutionary Color Laser Copier. 
Now Canon is answering today’s color 
needs with a visionary new generation 
of color solutions, the Canon Color 
Laser Copier 800 and 700. 

This new breed of copiers pro- 
duces images so sharp, so vivid, they’re 
virtually indistinguishable from the 
original. And Canon’s new copiers are 
highly productive, too. 

They make a swift seven full- 
color copies per minute on a variety of 
materials including card stock. 


©1994 Canon U.S.A., Inc. 





ing an industry happens 


Auto-feed OHP transparencies effi- 
ciently by cassette. Make multi-page 
documents effortlessly with the 
optional Recirculating Document 
Feeder and Sorter. And the Color Laser 
Copier 800 is the first color copier 
ever to offer Auto Duplexing for auto- 
matic two-sided copies. 

You can also transform these new 
color copiers into ultrafast, full-color, 
plain paper printers with optional 
print controllers and Intelligent 
Processing Units (IPUs), so you can 
make brilliant color output directly 
from your computer or network. 


CIRCLE NO. 39 





COLOR LASER COPIER. 800 


For a free Color Solutions Guide 
that will tell you more about the new 
Canon Color Laser Copier 800 and 
700, as well as the rest of our color 
copier line, call 1-800-OK-CANON. 
When the rest say you can’t, Canon 
says you can. 











Multibus Il carrier board for Indus- 
tryPack modules provides wide 
range of I/O interfaces. The IO 
CBX/PA® is a slave board that connects 
to the company’s Multibus II master 
boards -hrough the proprietary CBX 
interface. The board accommodates 
four single-size or two double-size, 8- 
MHz IndustryPack modules. Industry- 
Pack modules are available from a num- 
ber of manufacturers and include 
counters, quadrature decoders, ADCs, 
DACs, servo-loop controllers, stepper 
controllers, and other functions. 
$1500. Concurrent Technologies Inc, 
Champeign, IL. (217) 356-7004. 

Circle No. 451 


Embedded-development-tool sup- 
port for the Intel i960 P110 micro- 
processor. A complete development 
environment, XRAY Masterworks 
includes C and C++ compilers, the 
XRAY Lebugger, and other tools. The 
cross-development tool includes XRAY 
Make, a graphical tool for finding and 
fixing errors, and XRAY Source Code 
Management Interface, a graphical 
interface to source code manager for 
multius2r environments. From $4680 
for the i960 compiler and XRAY Debug- 
ger on a PC (other hosts available later). 
Microtec Research Inc, Santa Clara, 
CA. (403) 980-1300. Circle No. 452 





Stand-alone, digital-audio, signal- 
processing module. The M4-1214-B 
audio p-ocessing module offers flexible 
DSP-algorithm development, prototyp- 
ing, and OEM production of audio 
equipment. The module has an overall 
dynamic range greater than 100 GB, 
uses the 24-bit fixed-point DSP56004 
processor, has an expansion connector 
for user interface and I/O space, and is 
capable of independent operation, 
including booting from on-board pro- 
gram memory. The module includes 
two 18- or 20-bit analog input channels 
and four 18-bit analog output chan- 
nels. Typical applications include digi- 
tal loudspeaker cross-over equalization, 





EMBEDDED SYSTEMS 


| 


digital studio equipment, sample rate 
converter, surround-sound decoder, 
and announcement systems. Audio 
DSP Module, $995; Evaluation Pack, 
$1395. Sample Rate Systems Oy, Tam- 
pere, Finland. 358-31-3165045S. 

Circle No. 453 


32-bit VMEbus development sys- 
tems tailored for real-time appli- 
cations. VMEbus systems tailored to 
Microware’s OS-9 real-time operating 


For more information on [-Bus” 
Real-Time PC products and 

services, call or fax T[ODAY: ST 
800-382-4229 « Fax 619-268-/563. 


T3us 


system offer a complete suite of tools for 
factory automation. The tools include 
ISaGRAF V2.10, a Windows-based 
automation-code-programming pack- 
age offering all five IEC1131-3 lan- 
guages, plus C programming; Profibus 
fieldbus network technology (DIN 
19245); FasTrak, a Unix- and Windows- 
based, cross-development tool for OS-9; 
MGR, an operating-system-indepen- 
dent, color, graphical multiwindowing 
GUI for application development and 
target-system-operator interfaces. The 3 


A Division of : 
Maxwell Laboratories 


The Ideal Strategic Partner 


9596 CHESAPEAKE DRIVE 
SAN DIEGO, CA 92123 | 
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and 6U systems cost from 
$6000 to $8000. PEP Modu- 
lar Computers, Scottsdale, 
AZ. (602) 483-7100. 

Circle No. 454 


Complete software-de- 
velopment tools for 
MPC500 iC family. The 
software-development tools 
for the company’s MPCS00 
family of 32-bit PowerPC 
Architecture Cs also sup- 
port all products based on 
the PowerPC Architecture 
specifications, including 
PowerPC 600 and IBM 400 
families. The tool set suits 
embedded applications and 
includes a C compiler, 
macroassembler, linker, S- 
record generator, debugger, 
and archiver. It facilitates the 
development of ROM-based 
code and can work with lim- 
ited RAM and discontiguous 
memory spaces. The tools 
are initially available for Sun 
and IBM workstations for 
$7500, but the company 
expects to offer the tools for 





use under Windows 3.1 by 
the second quarter of 1995. 
Motorola Microcontroller 
Technologies Group, 


Austin, TX. (512) 891-3260. 
Circle No. 455 





Embedded industrial 486 


PC costs <$500. The 4010- 
4 measures 4.54.9 in. and 
includes a 25-MHz 486SLC 
microprocessor, two 16C- 
450-compatible serial ports, 
an LPT1 parallel port, a dual 
floppy-drive port, an AT 
hard-drive port that sup- 
ports 2.5- and 1.8-in. hard 
drives, 2 Mbytes of DRAM, 
keyboard and speaker ports, 


EMBEDDED SYSTEMS 


and an 8/16-bit PC/104 con- 
nector. The PC also has two 
solid-state disks: the first 
contains the BIOS, DOS 5.0 
in ROM, and a utility library; 
the second disk accepts an 
EPROM and flash memory 
up to 1 Mbyte. Designed for 
use in industrial applica- 
tions, the board operates 
over a —40 to +65°C temper- 
ature range and withstands 
20g shock and 5g vibration. 
Octagon Systems, West- 
minster, CO. (303) 430- 
1500. Circle No. 456 


Software and hardware 
simplify the develop- 
ment of international 
DSP-based telephony 
products. Software for the 
company’s Mwave MDS- 
P2780 digital signal proces- 
sor lets you develop telepho- 
ny products based on one 
hardware and software refer- 
ence design that complies 
with the specific telephony 
requirements of 21 coun- 
tries. The communication 


software locates country- 
specific information in a set 
of tables PC users can select 
via a user dialog box instead 
of having to reconfigure the 
system. Users must also 
change a DAA cable. Hard- 
ware, $19 (100,000); soft- 
ware, $12 (10,000). IBM 
Microelectronics, Fishkill, 
NY. (800) 426-0181, ext 500. 

Circle No. 457 


Software-development 
environment for i960 
includes optimizing C 
compiler and assembler. 
The development environ- 
ment supports the entire 
i960 family and is hosted on 
HP 9000/700 series worksta- 
tions, DEC VAX/VMS sys- 
tems, and Sun SPARCsta- 
tions. The software includes 
a macro cross-assembler, 
instruction-level simulator, 
profiler, linker, archiver, and 
disassembler. From $8000. 
Irvine Compiler Corp, 
Irvine, CA. (714) 250-1366. 

Circle No. 458 


DIGITAL SIGNAL PROCESSING 
DATA ACQUISITION 
SIGNAL ANALYSIS 


lf you need solutions to real-world problems in 
_@ Multichannel spectrum analysis 


n analysis 
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New Product and Applications Information for Design Engineers 


X88C75 SLIC® E? Microcontroller Peripheral adds I/O ports, 
E?PROM, Static RAM, Interrupt controller and Address 


Decoding Logic to 80C31 Family 


he X88C75 SLIC Microcontroller Peripheral is the ideal enhancement to 

80C31 type systems. The device features 8K Bytes of E2PROM which 
may be used for either program or data storage and 16 bytes of static RAM for data 
parameter storage. The sophisticated 16 I/O lines are configurable as either In- 
puts or Outputs with two additional strobing signals for either latching data into 
the ports or for strobing data out. The Programmable Interrupt controller can be 
configured to generate interrupts from either data input into the ports or the comple- 
tion of the internal E2PROM write cycle. The E2PROM features concurrent read 
during write operation which allows the controller to continue program execution 
from tte E2PROM during a write cycle to the same device. 

All internal resources are memory mapped and their location is program- 
mable through the internal nonvolatile programmable decoder. This allows 
multip.e X88C75 SLIC devices to be used to provide up to 64K bytes of E2PROM, 
128 Bytes of RAM and 1281/O lines without any additional logic. The X88C75 SLIC 
device also features an optional LAM (Latched Address Mode) mode of operation 
where -he 8- I/O lines of port B are used to output the de-multiplexed low order 


address byte of the 80C31 bus. This simplifies the inclusion of standard byte-wide § 


memory devices such as SRAM, NOVRAM or EPROM into the system applications. 





MBB. 98075 SLIC 
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X88SC75 SLIC Provides Complete | mee: — SU ETUNTS _ _ Interface logic 


into an integrated, cost effective E’ Micropheripheral. 


Solution to Firmware in Embedded Systems 


T he need for software upgradability is becoming increasingly important in embedded systems. The X88C75 SLIC device provides 
a complete hardware and software solution to this need. The device is delivered with a small library of routines loaded into the 
device. Upon initial power-up, the 80C31 will be initialized, and the SLIC firmware will download the applications software through the 


IBMPC 
OR 
COMPATIBLE 


Upon initial power-up, the 80C31 will be initialized, and the SLIC firmware will download the 
applications software through the UART on the 80C31. 





UART on the 80C31. Subsequent downloads can be 
performed by re-invoking the SLIC firmware to allow 
the applications software to be changed once the system 
is in the field. The software update can be performed 
over an RS232 interface, a network connection, a local 
serial bus, RF link or a fiber optics cable. The updates 
may be performed ina random fashion allowing a single 
byte, numerous bytes or the entire applications program 
to be updated. 

Designing systems based on the X88C75 SLIC E2 is 
simplified by making the SLIC firmware routines readily 
available to the application software. A PC based pro- 
gram called XSLIC was developed to handle the X88C75 
SLIC to host system interface. The XSLIC facilitates 
reconfiguration of the communication link parameters 
and downloading application programs to the target 
system. Provisions have also been made to relocate the 
SLIC firmware in case of address conflicts with on chip 
resources of the 80C51 derivative employed by the system. 
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and SLIC E? (Self Loading Integrated Code) are 
. registered trademarks of Xicor, Inc. 





Xicor, Inc. Marketing Dept. 1511 Buckeye Drive, Milpitas, California, 95035 Telephone (408) 432-8888 Fax (408) 432-0640 


To receive this Design Engineering Bulletin, please use the reader service number or call: 
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Verilog book includes 
simulator. The 304-pg 
book The Verilog Hardware 
Description Language, Second 
Edition, includes the Veri- 
Well simulator from Well- 
spring Solutions (Sutton, 
MA). The DOS version of the 
simulator has a 1000-line 
capacity and complies at the 
behavioral and register- 
transfer levels with the Open 
Verilog International stan- 
dards. $98. Kluwer Academ- 
ic Publishers, Norwell, MA. 
(617) 871-6600. 

Circle No. 435 


Version of pc-board-de- 
sign tool runs under Win- 
dows. The 8.0 version of P- 
CAD Master Designer runs 
under DOS, Unix, and 
Microsoft Windows 3.1. The 
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version has enhanced macro 
capabilities, expanded librar- 
ies, and user-requested im- 
provements. From $1995. 
Altium Inc, San Jose, CA. 
(408)534-4140. 

Circle No. 436 


Dynamic electromagnet- 
ic simulator suits electro- 
mechanical system. The 
Maxwell EM system simula- 
tor performs time-domain 
simulation of electromag- 
netic devices, including 
mechanical motion and 
Spice models of driver and 
load circuitry. The simulator 
lets you combine electro- 
magnetic-device characteris- 
tics with equations of 
motion and circuit excita- 
tion to predict the behavior 
of the electromechanical 
system. Typical applications 
are electric motor systems, 
transformers, and actuators. 
The 3-D version of the simu- 
lator will be available in the 


second quarter of 1995 and 
will cost $19,900 on PCs and 
$24,900 on workstations. 
The 3-D version will cost 
$44,900 for both PCs and 
workstations. Ansoft Corp, 
Pittsburgh, PA. (412) 261- 
3200. Circle No. 437 


Architectural-synthesis 
tools expand VHDL and 
add Verilog support. The 
Mistral 1 and Mistral 2 true 
architectural-synthesis tools 
for DSP design support Ver- 
ilog-based synthesis tools 
from Synopsys and VHSIC 
hardware-description-lan- 
guage (VHDL)-based logic- 
synthesis tools from Synop- 
Sys and Cadence. The 
behavioral-synthesis tools 
let you synthesize complex 
DSP architectures based on 
behavioral algorithmic 
descriptions. The Verilog 


and VHDL enhancements 


are free to current cus- 
tomers. Mistral 1 costs 


$30,000, and Mistral 2 costs 
$100,000. Mentor Graphics, 
Wilsonville, OR. (503) 685- 
8000. Circle No. 438 


ASiC-emulation systems 
for large designs and 
HDL-level emulation. The 
System Realizer family of 
emulation systems emulates 
multiple ASICs and complex, 
custom ICs. You can config- 
ure the system for 250,000 
to 3 million gates; prices 
range from $240,000 to 
$3,994,000. The system 
includes timing-correction 
design-mapping and debug- 
ging software. The HDL-ICE 
ASIC-emulation system 
accommodates 250,000 
gates at the hardware- 
description-language (HDL) 
level. The system also 
accepts register-transfer- 
level (RTL) or mixed RTL and 
gate-level formats. A Verilog 
version costs $275,000, and 
a VHDL version is scheduled 





Designed right! 


existing overleaf designs. That e Better shock and vibration 





Our unique spring and 
ball contact design 
ensures that a Grayhill 
DIP switch will work first 
time, every time,...even in 
seldom-used back panel 
PC board applications— 
and ata price 
competitive to 
comparable overleaf 
designs. 


Only Grayhill DIP switches feature 


a spring and ball contact system. So 


only Grayhill switches provide 
three times the contact pressure of 
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means Grayhill DIP switches are 


more reliable, whatever the level of 


activity, with greater immunity to 
shock and vibration. 


The proof? For more than 15 years, 
Grayhill has continued to meet the 
quality and reliability needs of 
manufacturers worldwide with 
millions of DIP switches installed 
in thousands of applications. And 
at a competitive price. 


Plus, we offer: 


¢ More product choice, including 
means of actuation, mounting meth- 
ods, circuitry and station length 


resistance with our spring and ball 
design 

e The only Military DIP Switch 
retained on the MIL-S-83504 
qualified products list 

e Standard DIP switch product 
manufactured to MIL-S-83504 
(U.S.), ISO-9001(U.S.) and BS 560 
(Europe) 


Now you can have performance 
reliability at an affordable price. 
Contact us to request a quote, 
obtain a cross-reference or to 
receive technical literature. 





for the first quarter of 1995S. 
Quickturn Design Systems, 
Mountain View, CA. (415) 
967-3300. Circle No. 439 


Test-vector and -fixture 
design-and-verification 
tools reduce on-tester 
debug time. The digital 
Virtual Test (VT) system pro- 
vides verification tools for 
vector-code and test-fixture 
designs. The product works 
off-line before silicon to 
reduce on-tester debug time. 
With the vendor’s other 
tools, the software also helps 
verify acceptable test-fixture 
signal irtegrity. VT for IMS 
test stat_ons costs $22,500. 
Cadence Design Systems 
Inc, San Jose, CA. (408) 943- 
1234. Circle No. 440 


Schematic-capture sys- 
tem for Windows adds 
features. The Synario Cap- 
ture System (SCS) version 2.7 


ELECTRONIC 





schematic-capture system 
works in multiple windows 
and on multiple tasks. It pro- 
vides back annotation, hier- 
archical design, unlimited 
Undo/Redo, crash recovery, 
on-line analysis tools, a 
waveform editor, and a 
waveform viewer. Version 
2.7 improves attribute edit- 
ing and adds compressed 
libraries and interprocess 
communication, which 
allows cross-probing with 
pce-board-layout tools. The 
Synario Universal field-pro- 
grammable gate-array design 
system includes portions of 
SCS. From $995. Data I/O, 
Redmond, WA. (206) 881- 
6444. Circle No. 441 


Complex-IC-design soft- 
ware adds Verilog sup- 
port. The 3.0 release of this 
hardware-design system 
generates Verilog hardware- 
description language (HDL) 
in addition to VHSIC HDL. 


The software generates the 
HDLs from a graphic-design 
specification. The tool also 
offers HDL import and 
cosimulation through links 
between the product’s sys- 
tem-level simulator and 
other HDL simulators. Target 
applications for the tool 
include wireless communi- 
cations, networking, and 
multimedia. Prices for the 
software start at $10,000 for 
users of the company’s SPW; 
otherwise, prices start at 
$35,000. Alta Group, Foster 
City, CA. (415) 574-5800. 
Circle No. 442 


Analysis tool for high- 
speed design links to 
major layout-tool ven- 
dors’ products. UniSolve- 
Link links the company’s 
UniSolve analysis tool set to 
layout tools from Mentor 
Graphics, Zuken-Redac, and 
Cadence. The UniSolve tool 
set analyzes the physical 


effects of high-speed design, 
including EMI, digital- and 
analog-signal integrity, ther- 
mal effects, and reliability. 
You can transfer geometry 
changes in the tools to the 
host system. $3500. Uni- 
CAD, Westford, MA. (508) 
692-8446. Circle No. 443 


Vital 2.2b package for 
VHDL simulator improves 
gate-level simulation 
speed. The Vital (VHDL Ini- 
tiative toward ASIC 
Libraries) 2.2 package im- 
proves the gate-level simula- 
tion speed of its QuickVHDL 
simulator by up to 10x, 
according to the vendor. The 
simulator includes VHDL 
Technology Group’s Std_De- 
velopersKit (SDK) to reduce 
model-development time. 
The simulator includes the 
above products and costs 
$14,950. Mentor Graphics, 
Wilsonville, OR. (S03) 685- 
8000. Circle No. 444 





Priced right! 










CIRCLE NO. 83 





rayhilf 


EPR SEES 


An ISO-9001 Genisoy 


Grayhill Europe, Inc. 
7 Carlisle Road 
Colindale 
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WRITE A 
BOOK’? 
WHY NOT! 


EDN—in collabora- 
tion with international 
book publisher Butter- 
worth-Heinemann—is 
seeking authors to 
extend our exciting 
series of practical books 
about electronic hard- 
ware and software. 
Titles already in the 
EDN Series for design 
engineers include Ana- 
log Circuit Design, by 
Jim Williams; Opera- 
tional Amplifiers, by Jiri 
Dostal; and Recharge- 
able Batteries Applica- 
tions Handbook, by 
Gates Energy Products. 





We have room in the 
series for many more 
professional titles. Devel- 
oping an idea for a full- 
fledged book might be a 
lot easier than you think. 
Let EDN help you get 
published. 


rs CONTACT 1 


Frank Satlow, EDN Series 
Butterworth-Heinemann 
313 Washington St 
Newton, MA 02158 
Phone (617) 928-2500 
Fax (617) 928-2620 


CIRCLE NO. 65 
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Low-cost 80C51 derivatives. The 
16-MHz 8xC748 and 8x749 8-bit 
microcontroilers include 2 kbytes of 
program memory and suit battery-pow- 
ered low-cost applications. The 8x749 
includes an ADC and pulse-width- 
modulated output for analog applica- 
tions. EPROM one-time-programmable 
and mask-programmed versions are 
available. The 24- and 28-pin SSOP 
parts measure 2 mm high. The ROM 
versions cost $2 (83C748) and $3.20 
(83C749) (S000). Philips Semiconduc- 
tors, Eindhoven, The Netherlands. (31) 
40 722091. Circle No. 316 


Ten microcontroller variants 
designed for telecomm applica- 
tions. Many members of this wC fami- 
ly, which is based on the M68HC05 8- 
bit wC core, have an onboard DTMF/ 
melody generator, which provides 
DTME dialing, melody-on-hold, and 
pacifier tone functions. The 68HCOS5F5 
includes a DTMF receiver that detects 
and qualifies DTMF signals. The wCs 
also include features that support sim- 
ple phone applications such as two- 
channel cordless phones, complex 
phones with multiple channels, speak- 
er phones, number storage, and LCD 
capability. Prices depend on features 
and quantity; the 68HCOSFS costs <$3 
(100,000). Motorola Microcontroller 
Technologies Group, Austin, TX. (512) 
891-6503. Circle No. 317 


32-bit P is 0.05 in. thick. The T400 
20-MHz 32-bit microprocessor has a 
0.05-in.-thick TQFP outline to meet 
tight packaging applications. The RISC- 
core device features a PLL clock genera- 
tor, hardware schedulers, and a pro- 
grammable memory interface. The 
STEK400 PC-based development kit 
($595) includes target hardware and 
ANSI C-programming tools. $20 (vol- 
ume). SGS-Thomson, Bristol, UK. (44) 
454 611622. Circle No. 318 


DSP targets parallel-processing 
telecomm applications. At $99 
(10,000), the TMS320C44 reduces the 
cost of floating-point DSPs to suit high- 
volume, multiprocessor telecomm 
applications. The ’C44 is software com- 
patible with the ’C40 but differs in hav- 
ing a reduced pin count, a low-cost 
plastic package, and lower power 
requirements—including power-man- 
agement capabilities. The $99 suggest- 
ed price is for the 40-MHz version; a 50- 
MHz version is also sampling. Texas 
Instruments Inc, Denver, CO. (800) 
477-8924, ext 4500. Circle No. 319 








A Highly Stable 
Range of High 
Voltage Power 
Supplies from 


2 (0.20 kW... 


- oe 


: Plus Thirty Years of 
High Voltage Experience... 


You want to concentrate your 
design energies on the appli- 
cation, not on the power sup- 
ply. And Universal Voltronics 
provides you with a broad 
range of power supplies in 
our general purpose line, all 
available for quick shipment. 















Voltage Levels from | to 
200 kV. Voltage and current 
regulation as tight as 0.05%. 
Field reversible output. Remote 
control. Instrumented front 
panels with LED or LCD 
meters, or blank front panels. 









Whether you're working 
with lasers, pulsed power, 
electrostatic and vapor sys- 
tems, sputtering, or any of a 
thousand other high-voltage 
systems, Universal Voltronics 
truly gives you the power 
to innovate. 









1 (Universal vottRonics 


ermo Voltek Company 





27 Radio Circle 
Mount Kisco, NY 10549 e USA 
(914) 241-1300 © (914) 241-3129 Fax 
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PLCC-to-DIP adapter accommo- 
dates 28-, 44-, 68-, and 84-pin 
devices. The Series 652000 adapters 
have mcunting pads on the top for sol- 
dering PLCC devices. The Series 653000 
have a PLCC socket on the top for direct 
plug-in of PLCC devices. Both have DIP 
pins on 0.600-in. centers. A 28-pin 
652000-10 adapter costs $3.30 (1000). 
Aries El2ctronics Inc, Frenchtown, NJ. 
(908) 996-6841. Circle No. 396 


Plastic axial cooling fan is light- 
weight. The 4715 KL axial cooling fan 
provides performance similar to that of 
aluminum-frame fans but is all plastic, 
resulting in a lighter weight. The fan’s 
frame measures 12038 mm, and the 
fan comes in four airflow rates. $10 
(1000). NMB Technologies Inc, 
Chatsworth, CA. (818) 341-3355. 
Circle No. 397 


Surface-mount LEDs have 12.5- to 
80-mcd luminous intensities. The 
ceramic-package LEDs measure 3X21 
mm and come in ultrabright red, high- 
efficiency red, yellow, and: superbright 
green. The LEDs are rated at 20 mA cur- 
rent anc have a typical forward voltage 
of 2V. Tne operating temperature range 
is -40 co +85°C. $0.25 in quantity. 
Gilway Technical Lamp, Woburn, 
MA. (617) 935-4442. Circle No. 398 


Wire-to-board connectors have 
integral LC-filter networks to 
reduce EMI. The JLF 2.5-mm-pitch, 
eight-ci-cuit header is rated for 3A at 
SOV ac/dc. It mates with the Series XHF 
wire-to-board, disconnectable, crimp- 
style connector. $3 to $4.50. JST Corp, 
Mount Prospect, IL. (708) 803-3300. 
Circle No. 399 


4x<4.5-mm radial ceramic trimmer 
capacitors are taped for automat- 
ic insertion. The GKG 25 series capac- 
itors su-t automatic insertion in high- 
volume lead through-hole assemblies. 
Seven models are available with capac- 
itance ranges of 1.4 to 3 through 8.5 to 
50 pF. Color-coded plastic housings 
identify the capacitance range. The 
operating voltage rating is 100V dc over 
a —25 to +85°C range. Dielectric-with- 
stand voltage is 220V dc. $0.35 (1000). 


Sprague-Goodman Electronics Inc, 
Westbury, NY. (516) 334-8700. 
Circle No. 400 


Fuse clip allows autoinsertion 
using conventional radial lead- 
insertion equipment. The HTC- 
200M pc-board-mount fuse clip accom- 
modates 5-mm fuses in 15- or 20-mm 
lengths. The fuse clips are made of tin- 
plated bronze and cost $0.073 (1000). 
Bussmann, St Louis, MO. (314) 394- 
2877. Circle No. 401 


Toroidal inductors and transform- 
ers for surface mounting. The sur- 
face-mount toroidal inductors/trans- 
formers (SMITs) operate as single or 
dual inductors or as 1-to-1 transform- 
ers. The products come in 11 values 
from 10 to 1000 wH and four case sizes. 
The surface-mount lead design provides 
positive standoff for solder-fillet forma- 
tion and solder-flux washing. From $5 
(1000). Engineered Components Co, 
San Luis Obispo, CA. (805) 544-3800. | 

Circle No. 402 





1200V IGBT provides rugged short- 
circuit capabilities. The MG50Q- 
2YSXX insulated-gate bipolar-transistor 
(IGBT) series is available in current 
ranges from 50 to 400A and offers a 0.2- 
wsec switching time. The transistor fea- 
tures a nonpunch-through chip struc- 
ture that provides rugged dynamic 
electrical behavior with respect to short 
circuits and a square reverse-bias safe- 
operating area. Samples will be avail- 
able in the fourth quarter. $55 (100). 
Toshiba America Electronic Compo- 
nents Inc, Irvine, CA. (800) 879-4963. 

Circle No. 403 


15W combiner/splitter offers 200- 
to 500-MHz frequency range and a 
0.3-dB typ insertion loss. The 
ZA2CS-500-15W two-way, 0° combin- 
er/splitter module has 30-dB typical 
isolation, 0.1-dB amplitude unbalance, 











PICO 


ULTRA-MINIATURE 





Manufactured and tested 
to MIL-T-27 
Frequency range 
20 Hz to 250 KHz 
Available from 
100 milliwatts to 3 watts 
Impedance from 20 ohms 
to 100 K ohms 
Operating temperature 
—55°C to +130°C 
Low profile .2” ht. 

See EEM 


or send direct 
for Free PICO Catalog. 


Call toll free 
in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
CIRCLE NO. 28 
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and a phase unbalance down to 0.3°, 
typ. The VSWR is 1.15-to-1. BNC con- 
nectors are standard; SMA and type-N 
are optional. $74.95. Mini-Circuits, 
Brooklyn, NY. (718) 934-4500. 

Circle No. 404 


Soiderless connectors have 50-.m 
pitch. The GB range of custom solder- 
less connectors comprises a row of gold- 
plated wires set in silicone-rubber sup- 
port material. The design suits the 










For your difficult temperature 
monitoring problems, the SR630 
Thermocouple Monitor provides 
the power and flexibility you 
need. The SR630 interfaces 7 
types of thermocouples, 16 
independent channels of data 
and easily handles monitoring 
and logging functions as well as 
computer interfacing. And the 
easy to use front panel makes 
setup a snap. 





And the price? At $1495, the 
SR630 is the complete, low cost 
solution you're looking for. 


164 


Accurate toa T ... 
as well as B, E, J, 








STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Avenue, Sunnyvale, CA 94089 
TEL (408)744-9040 FAX 4087449049 





connection of two parallel boards, 
although other configurations are pos- 
sible. The wires have 30- or 40-~m 
thickness and a 50- or 100-ym pitch. 
Current-carrying capacity per wire is 50 
mA, and contact resistance is <100 m). 
ShinEtsu, Venlo, the Netherlands. (31) 
77 877600. Circle No. 405 


Thick-film power resistors in TO- 
220 package offer 20W power dis- 
sipation. The RTO-20F and RTO-20C 


K, R, and S type. 


The SR630 
Thermocouple Monitor 
$1495 


¢ 16 channels 

¢ 0.1 degree resolution 

¢ B, E, J, K, R, S, and T type 
thermocouples 

¢ °C, °K, °F, and mV dc readings 

¢ 2000 point non-volatile memory 

¢ 4 proportional analog outputs 

¢ Audible alarm 

¢ GPIB, RS232 and Printer 
interfaces 
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offer up to 20W power dissipation with 
copper heat sinks. The resistors are 
available in values from 0.050 to 1 MOQ, 
with tolerances of 1, 2, 5, and 10%. The 
standard temperature coefficient of 
resistance is +100 ppm/°C, and +50- 
ppm/°C devices are available. A nonin- 
ductive design keeps the inductance 
<O.1 wH. $3.11 (1000) for 10, 1% resis- 
tors. Vishay Resistors, Malvern, PA. 
(610) 644-1300. Circle No. 406 













Heat sinks for Pentium processors 
install without tools. The Penguin 
Coolers 799 Series SocketClip operates 
with 90- and 100-MHz Pentium proces- 
sors. The heat sinks attach without 
tools to 296- and 320-pin low-inser- 
tion-force sockets. They install over the 
processor with four-point loading and 
an audible and tactile click to indicate 
secure latching. The heat sink assem- 
blies are available in of 0.650-, 0.800-, 
and 1-in. heights and fit 19x19-pin 
interstitial pin-grid arrays. $1.59 
(10,000). Wakefield Engineering Inc, 
Wakefield, MA. (617) 245-5900. 

Circle No. 407 


Disposable carrier lets you mount 
through-hole ICs on surface- 
mount boards. The carrier is config- 
urable for DIPs, SIPs, ZIPs, pin-grid 
arrays and other component types. You 
can insert the through-hole compo- 
nent manually or automatically. After 
soldering, the connecting film is peeled 
away with tweezers and discarded, per- 
mitting inspection of solder joints. 
$0.03.5 to $0.04.5/pin in OEM quanti- 
ties. Socket Express, New Brunswick, 
NJ. (908) 247-9500. 

Circle No. 408 


Pluggable pc-board terminal block 
includes strain-relief grip. You can 
disconnect the Eurostyle Series 86 ter- 
minal block from a pc board by pulling 
on a strain-relief grip. The grip avoids 
pulling directly on the wires and elim- 
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Cor text sensitive help line 


Also supported: 


8051 68HC11 





FEATURES: 
Support for 80C196: KR/Q/T/C/D, JR/Q, NQ/T & more. 
Real-time emulation at maximum chip speeds. 
Use cf bond-out chips for accurate emulation. 
Hosted on PC's and workstations. 


68HC16 683xx 


High Level support for popular C-compilers. To learn more, please call (408) 866-1820 for a FREE 
Unlimited hardware breakpoints. Demo Disk. For more information via your Fax, call our 
Break in real-time on Internal Access, both on data 24-hour Information Center at (408) 378-2912. 


value and address. 

e Trace board up to 512K deep, 104 bits wide, with 40 
bit timestamp. Triggering and filtering with full 

| instruction queue decoding. 

e Memory contents shown during real-time emulation 
(Shadow RAM). 


51 E. Campbell Avenue 
Campbell, CA 95008-2053 
Fax. (408) 378-7869 

Tel. (408) 866-1820 


Argentina 1 312-1079, Australia (02) 654 1873, Austria 0277 20-0, Benelux (01858) 16133, 
Brazil (011)-458-8755, Canada 1-514-689-5889, Czechoslovakia 0202-2683, Denmark 43 44. 





e ; 60 10, Finland 90-4526-21, France (1) 69 41 28 01, Germany 49-7043-40247, Great Britain 
Code Coverage and Program Performance Analysis. 0962-733140, Greece 1-924 20 72, India (0212) 422164, Israel (03) 491202, Italy (011) 
e (CB's controlled from user interface. (Wait states, 437 15 51, Korea (02) 784-7841, New Zealand 09-3092464, Norway 22-67 40 20, 
Se . Portugal 01-80 95 18, Romania 961-30078, Singapore 749-0870, S. Africa (021) 23-4943, 
timing mode, bus width and more.) Spain (93) 276 22 69, Sweden 040-92 24 25, Switzerland 01-740 41 05, Taiwan 02 7640215, 


Thailand (02) 281-9596. 
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It You Think Omron Only Makes Relays, 
Read Between Our Lines. 


t’s true we’re the world’s number 

one relay supplier. So it’s not 
surprising to learn that design engineers 
and specifiers know us for our relays. 

But we also manufacture the 
world’s most complete line of switches 
and photomicrosensors. 

For years we’ve been building all 
types of switches, photomicrosensors, 
and relays for leading companies that 
manufacture telecommunications 
products, home and office electronics, 
computer peripherals, appliances, and 


HVAC equipment, just to name a few. 


Proven reliability 
makes Omron 
relays, switches, 
and photo- 
microsensors the 
preferred choice 
of design engineers 
and specifiers 


worldwide. 
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What does all this mean? That’s 


simple. Our expertise has led to the 
development of standard components 
for all kinds of applications. And when 
you can fit a standard switch to your 
custom application, you’re looking at a 
considerable cost savings. Plus you'll 
see your design go into production that 
much faster. 

In switches alone, we have basic 
switches, mechanical keyswitches, 
rotary and in-line DIP thumbwheel and 
rocker switches, amplified and non- 
amplified photomicrosensors, PCB 
mount and connector-ready photo- 
microsensors, as well as lighted and 
oil-tight pushbuttons. 

And everything Omron makes is 
100% tested, available to you world- 
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wide, and backed up by outstanding 
technical and distribution support. 

We've even set up a fax system 
called ControlFax that sends you 
technical data sheets through your fax 
machine when you dial 1-708-843-1963. 

To find out if Omron has the 
component solution you’re looking for, 
call now to receive our Standard 
Products Catalog. If you’re someone 
who responds to innovation and more 
efficient ways of doing business, it’s a 
story worth reading. 


1-800-55-OMRON 


ASK FOR OUR STANDARD PRODUCTS 
CATALOG. IT'S FREE! 


OMRON. 


WE HAVE THE FUTURE IN CONTROL 





inates the possibility of dam- 
aging wires. The terminal 
block is a right-angle plug 
that is polarized using an 
industry-standard scalloped 
design. It mates with com- 
petitive pluggable headers. 
Rising-rage-pressure clamps 
hold wires with a positive 
grip. The terminal blocks 
come with six to 16 termi- 
nals on 0.200-in. centers. 
The blecks accept wires from 
12 to 3) AWG. $0.40 per cir- 
cuit (1000). Beau Intercon- 
nect Systems Division of 
Vernitron Corp, Laconia, 
NH. (693) 524-5102. 

Circle No. 409 


5V electric cooling mod- 
ules for computer appli- 
cations. The 5V thermo- 
electric coolers use the 
Peltier effect for localized 
cooling. The CP/SV family 
measures 0.125 to 2 in.?. 
Nine versions draw 2.1 to 
14A and provide tempera- 
ture differentials of up to 








70°C. Operating life exceeds 
200,000 hours. Typical price 
for a 0.75-in.* device is 
$10.95 (100). Melcor, Tren- 
ton, NJ. (609) 393-4178. 
Circle No. 410 





Servoamplifier provides 
trim-pot-free option. The 
Model 412 servoamplifier 
lets you insert fixed resistors 
into a component header. 
This technique lets you 
replace trim pots for OEM 
production runs, once you 
establish amplifier-motor 
tuning values. The PWM ser- 
voamplifier operates at a 25- 
kHz switching frequency 
and accommodates motors 
with 0.2- to 40-mH induc- 


Please send literature Circle #26 


tance. The amplifier devel- 
ops +20A pk current and 
+10A continuous current at 
+90V. $280. Copley Con- 
trols Corp, Westwood, MA. 
(617) 329-8200. 

Circle No. 411 


Right-angle spacer inter- 
connects available in 
0.100-in., 2-mm, and 
0.050-in. spacing. The 
right-angle spacer intercon- 
nects are available with 
standoff heights up to 0.400 
in. In addition to providing 
proper spacing between pc 
boards, the spacing intercon- 
nects eliminate the need for 
spacing hardware and sec- 
ondary wiring. You can 
apply these interconnects 
solder-to-solder, solder-to- 
socket, or socket-to-socket. 
Mating sockets are available. 
The spacer interconnects 
cost $0.003/contact in vol- 
ume. Comm Con Connec- 
tors Inc, Duarte, CA. (818) 
301-4200. Circle No. 412 


Please call Circle #27 


Digital-to-synchronous 
converter is reference- 
powered. The 2.6 X3.1- 
x0.51-in. module accepts a 
14-bit natural binary angle 
and converts it into a three- 
wire synchronous signal. 
The module requires only 
5V-dc input power and 
provides 4.5-VA load capa- 
bility on the 400-Hz units 
and 2 VA on the 60-Hz units. 
$595 in OEM quantities. 
Computer Conversions 
Corp, East Northport, NY. 
(516) 261-3300. 

Circle No. 413 


Polypropylene film 
capacitor has 85°C rating. 
The PHC capacitor family 
comes in capacitance values 
from 0.15 to 30 wF. Applica- 
tions include high-frequen- 
cy electronic ballast, motor- 
speed controls, switch-mode 
power supplies, motors, gen- 
eral-purpose ac applications, 
audio, and as an alternative 
to electrolytic capacitors at 





high frequencies. Voltage ranges are 
250 to 850 WV dc and 160 to 450 WV 
ac. The dissipation factor is 0.06% max 
at 1 kHz and insulation resistance is 
greater than 30,000 MQ/pF. From $.48 
(1000). Ulinois Capacitor Inc, Lin- 
colnwood, IL. (708) 675-1760. 

Circle No. 414 


Fully sealed subminiature toggle 
and rocker switches for pc-board 
mounting. The TL and TR series of 
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BEYOND PROGRAMMING... 


For Test, 
Measuremeltt, 
Control & More. 


Acquire Your Data in Just Two Steps 
Create the applications you need— 
without programming! Visual 
Designer is a revolutionary, new soft- 


ware development tool. With it you'll save days, 
weeks, even months of development time. To create your 
application just select the appropriate function blocks, and then connect them 


COMPONENTS 











switches have a one-piece case that pro- 
vides sealing to withstand the soldering 
and cleaning typically used in manu- 
facturing. The switches are available in 
a variety of configurations, including 
single- and double-pole, straight, right- 
angle vertical, and right-angle horizon- 
tal. The single-pole models measure 
0.196 widex0.318 long x0.318-in deep. 
The double-pole model is 0.358 in. 
wide. Price for the single-pole TL36P00 
is $2.23 (1000). Mors/Asc, Wakefield, 
MA. (617) 246-1007. Circle No. 415 








with your mouse. Test, measurement, control, streaming data to disk, spectrum 
analyzers, strip chart recorders, instrument panels—and much more. It’s that simple. 


Your Complete Solution $995! 





Buy Visual Designer and our new low-cost data acquisition board 4 


by Dec. 30, 1994 and save $455! You'll get Visual Designer, 
the PCI-20428W and a termination panel for just $995. Best 
of all, the board comes complete with a lifetime warranty. 





Order Today! 
Call (800) 685-9911, Operator 625 


Multistage thermoelectric coolers 
suit electro-optical applications. 
The multistage thermoelectric coolers 
(TECs) offer low-current operation in a 
small size, making them suitable for 
applications requiring maximum cool- 
ing in minimum space. Possible uses 
include CCD cameras, laser diodes, IR 
detectors, fiber optics, thermal imaging 
systems, and spectrophotometry. Sizes 
for the TECs range from 1.83.4 to 
12.3X14.4 mm. Maximum current rat- 
ings range from 800 mA to 2A, provid- 
ing maximum temperature differen- 
tials of 67 to 83°C. The two-stage 
2FCO25040-16-8 TEC costs $49.35 (SO). 
Melcor, Trenton, NJ. (609) 393-4178. 
Circle No. 416 





Solid-tantalum electrolytic chip 
capacitors offer low inductance. 
The TC series of Tantalum electrolytic 
capacitors are available in capacitance 
ranges of 0.1 to 68 wF and voltage rat- 
ings from 4 to 35 V dc. They come in 
+10 and +20% tolerance ranges. The 
operating-temperature range is -55 to 
+125°C. EIA case sizes are 3216, 3528, 
4726, 6032, and 7343. From $0.13 
(1000). Paccom Electronics, Redmond, 
WA. (206) 883-9200 Circle No. 417 


19-in., rack-mount enclosure pro- 
vides space for eight 3.5- or 5.25- 
in., half-height drives. The redun- 
dant array of inexpensive disk drives 
(RAID)-ready, rack-mount enclosure 
also accommodates four 5.25-in., full- 
height drives. The eight-wide model 
features hot-swappable, removable 
modules that house a high-output 
power supply for each drive. The 
removable-module design allows easy 
replacement if a drive, fan, or power 


Fax: Attention 625 (602) 573-0522 
Mail: Intelligent Instrumentation 
Order Desk 625 
6550 $. Bay Colony Dr., MS130 
Tucson, AZ 85706 


supply fails. The device also includes 
SCSI I/O ports, SCSI-ID address switch- 
es, disk-activity LED connectors, power 
connectors, and cables. An optional 
alarm board monitors temperature, fan 
speed, and power supplies. From $730. 
Trimm Industries, North Hollywood, 
CA. (818) 764-9500. 
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Visual Designer™, Intelligent Instrumentation, Inc.; Windows®, Microsoft Corporation. 
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‘ - CoO @ Dual Isolated Outputs (standard) 
@ Up to 100 VDC Output (standard) 
ee OWE iz e Fixed Frequency @ Paralle! Operation 
@ Wide Input Ranges 18-380 VDC 


| ® Regulated Outputs 
® Continuous Short Circuit Protection 
@ Low Cost 


Single and Dual 
Sewer Factor : 00-200 Watt 
Front End Power 
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applications 
HARMONIC ATTENUATOR 


® Power Factor .99 
© Efficiency greater than 90% 
_ @ Universal Input (85-260 VAC) Se ee 
_ @ Up to 500 Watts eo 


© Regulated Voltage Output (365VDC) ie ” Mi zy tary 
Single and Dual .,2 Modules 


7 Ee, W ait Es @ Meets 704D Input Specifications 
Ae : a © Environmental Testing Available 
Mini Modules bm, me ; @ MIL STD 883 @ MIL STD 810 
| Vices Selected Screening 

® Miniature Size ® Operating Temp. —55°C to + 85°C 
© Dual isolated Outputs (standard) @ Dual Outputs © Up to 100 VDC Output 
© Up to 100 VDC Output (standard) _ @ Hi-Temp Full Power Burn-in Available 
© Fixed Frequency/Parallel Operon $= =———tsté«< © Special Output Voltages Available 
© Wide Input Ranges 18-380 VDC 


© Continuous Short Circuit Protection 
e Regulated Outputs @ Low Cost 






















CO Electronics, Inc. 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 


Call Toll Free 800-431-1064 


in New York Phone 914-699-5514 
FAX 914-699-5565 





Send for FREE PICO Catalog 
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| FREE INFO, FREE POSTAGE 


| Use our postage-paid reader-service 


cards to get more information on 
any of these products. 





Pen-based computer has 
embedded wireless com- 
munication. The Badger 
GT-486P2 pen-based out- 
door handheld computer is 
ruggedized to withstand 
harsh environments or 
industrial field conditions. 
The 3.5-lb computer has 
embedded-wireless options 
for cellular/CDPD, ARDIS, 
RAM, and Spread Spectrum 
communications. The com- 
puter uses a 25-MHz Cyrix 
486SLC microprocessor, a 
40-Mbyte drive upgradable 
to 128 Mbytes, and 4 Mbytes 
of RAM upgradable to 20 
Mbytes. Other features 
include a 6-in. VGA display, 
PCMCIA slots, and I/O ports 
for serial, parallel, external 
keyboard, external display, 





and fax/modem. $4495. 
Badger Computers, Tampa, 
FL. (800) 322-3437. 

Circle No. 421 


Graphics accelerator uses 
Weitek P9100 and P9130. 
The Tornado graphics accel- 
erator PC plug-in card uses 
Weitek’s P9100 graphics 
processor, with the option of 
a P9130 power video acceler- 
ator. The board includes 4 
Mbytes of VRAM and IBM 
RGS25 220-MHz RAMDAC 
video-clock ability. The 
board provides 16.7 million 
true-color 1280 1024-pixel 
resolution, or 65,536-color, 
1600X 1280-pixel resolution 
at 80-Hz refresh. The device 
costs £499, including soft- 
ware drivers for Windows, 
Windows NT, OS/2, Auto- 
CAD, and Microstation PC. 
Datapath, Derby, UK. (44) 
332 294441. Circle No. 422 


COMPUTERS 








Portable PC features 
expansion for add-in 


cards. The StealthBOX 
portable PC provides space 
for up to four full-size card 
slots to add capabilities such 
as CD-ROM, tape backup, 
and high-capacity disk 
drives. Systems are available 
in ISA, EISA, VESA LB, and 
PCI buses. Processors range 
from a 386SX to the Pen- 
tium. RAM capacity is from 
4 to 64 Mbytes. Disk-drive 
options range from 120 
Mbytes to 2.1 Gbytes. Dis- 
play options are active- 
matrix TFT color, dual-scan 
color, gas plasma, and LCD 


monochrome. From $2200. 
Stealth Computer Corp, 
Toronto, ON, Canada. (416) 
674-3800. Circle No. 423 


Low-cost digital playback 
audio adapter for 
ISO/MPEG-1 and Dolby 
AC/2 compression for- 
mats. The Series 2/Model 
SX-9 audio adapter has play- 
back rates to 50 kHz. The 
board is compatible with bal- 
anced and unbalanced ana- 
log and AES/EBU or S/PDIF 
digital input and output. The 
audio-adapter board is $1295 
and the audio developers kit 
is $750. Antex Electronics 
Corp, Gardena, CA. (310) 
532-3092. Circle No. 424 


CD-ROM accelerator soft- 
ware copies critical data 
to hard disk. The d-Time 
Version Lal software 


The world’s most advanced 





DC/DC converter? 


MacroDens™ PKF DC/DC Converter 


Ericsson Components, Inc. 
701 N. Glenville Avenue, Richardson, TX 75081 
Tel: (214) 997-6561 or (214) 669-9900 Fax: (214) 680-1059 


ERICSSON 


CIRCLE NO. 80 

















DEVICE 





























Very Low Power 
with Superb Video 
Performance. 
Singles and Duals* 


Industry Leading 
Video Instrumentation 
Amplifiers 


Pixel Switching 2 and 
A input with Outstanding 
Video Performance 


High Performance 
Single, Dual, Quad 
CMF Amplifiers 


Combines High Speed 
with Precision 

DC Capability. 
Singles and Duals* 


Low Cost Duals, Triples, 
Quads for Consumer 
Video 


elantec 


HIGH PERF RMANCE ANALOG INTEGRATED CIRCUITS 





KEY FEATURES 


APPLICATIONS _ 





© 1 mA/70 MHz/+5V (2176) 
™3 mA/250 MHz/+5V (2186) 
™ Disable/Power Down to 0 mA 
™ From $1.99 — 1K Units 

™ *Duals Available Dec. 94 


™ Low Power/Portable Applications 
® Cable Drivers 

™ Video Amplifiers 

™ RGB Amplifiers 





™ High CMRR of 70 dB at 4 MHz 
™ Low 0.02% dG, 0.02° do 


™80 MHz —-3 dB BW from +5V 
to +15V 


From $3.00 — 1K Units 


™ Differential Line Receivers 
® “Loop-Through” Interfaces 
™ Low-Level Preamplification 
™ Level Translation 





®@ |nput Selectors 

m™ “Picture-in-Picture” Switching 
®™ Gain Switching 

™ Text Insertion 


™8 nsec Switching Time 
™>80 dB Isolation at 4 MHz 
™80 MHz -3 dB Bandwidth 
From $3.76 — 1K Units 


™ Video Amplifiers 

™ Cable Drivers 

™ RGB Amplifiers 

™ Test Equipment Amplifiers 


™130 MHz -3dB BW @ Ay = +2 
™ 80 mA Peak Output Current 
™1500V/us Slew Rate 

® Disable Pin on EL2166C 

m From $2.57 — 1K Units 


MTs = 85 ns to .01% (2175) 
MVos = 0.5 mV, Ip—- = 2uA 
™30 MQ Transimpedance 

™86 dB CMRR 

m From $2.93 — 1K Units 

m *Duals Available Dec. ’94 


™ Instrumentation Circuitry 

® Low Distortion Communications 
™ Medical and CCD Imaging 

™ DAC/ADC Output Amplifier/Buffer 





m™ Consumer Video 

@ Active Filters/Integrators 

™ Cost Sensitive Applications 
®@ Single Supply Amplifiers 


® Stable @ Gain of 1 and 50 MHz- 
GBWP (2210, 2310, 2410) 


m Stable @ Gain of 2 and 100 MHz- 
GBWP (2211, 2311, 2411) 


® Drives 150Q Video Loads 
®™ Inputs/Outputs Operate to Neg. Rail 
= 60 Cents/Channel in High Volume 0.E.M. 






FOR SAMPLES CALL 
(800) 333-6314 ext 311 
For Literature Only— ext 234 


ELANTEG, INC. = 1996 Tarob Court = Milpitas, CA 95085 = (408) 943-1823 = (800) 333-6314 = FAX (408) 945-8305 


Authorized Distributors: Marshall Industries ®™ Nu Horizons & Insight Electronics ® Gerber Electronics 
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Analog simulation for the 
power-nungry designer 


Now optimized for PowerPCs and Pentium systems. 


The 14-year tradition continues; we’ve made the best PC-based interactive CAE tool even better. Designed 
to exploit today’s most powerful PCs, MICRO-CAP IV Version 3.0 is optimized for PowerPCs (where it runs in 


mn i TST ATT Se mn 














native-mode) and Pentium-based machines. So it’s easier than ever to assume masterful 
control over analog circuit creation, simulation and edit-simulate tasks—even on 
large 10,000-node circuits. 

Now, aided by integrated Monte Carlo analysis, you'll march unchecked through 
yield and performance studies. Use MICRO-CAP IV's improved convergence to subdue 
even the most difficult circuits. And enjoy time-saving features such as the ability to 
read, write and analyze SPICE text files and MC4 schematic files. Fully integrated 
schematic and text editors. Instant feedback plotting from real-time waveform display. 
Direct schematic waveform probing. And an interactive graphical interface that stream- 
lines each task. 

You'll take full command of modeling, too. With powerful analog behavioral 
modeling capabilities. Massive new libraries that put 6000-PLUS models at your 
fingertips. And an Optimizing Model Generator re eS 
that lets you quickly create new device models. en aS 

Best of all, this major advance in performance 


comes with no advance in cost; MICRO-CAP IV Spectrum Software 


1021 S. Wolfe Road 


is still only $2495. Ask for a brochure and demo disk. And see why, in PC-based Sunnyvale, CA 94086 


analog simulation, there’s no better way to seize power. (408) 738-4387 FAX (408) 738-4702 
7172 " EDN December 8 1994 CIRCLE NO. 148 









improves the effective access time and 
data-transfer rate for CD-ROMs, accord- 
ing to the manufacturer. The software 
removes all glitches and pauses from 
multimedia sequences and saves 0.2 sec 
for each CD-ROM access. The company 
claims the device reduces 20-minute 
CD-ROM database searches to 1 
minute. $69.95. Ballard Synergy 
Corp, Silverdale, WA. (206) 656-8070. 
Circle No. 425 


486-based single-board computer 
has PCI local bus and IDE con- 
troller. The SB486PV series of single- 
board CPUs is based on the standard AT 
passive backplane form factor. The 
board suits new passive-backplane sys- 
tems and upgrades of older systems. 
The ser-es offers seven processor- and 
clock-sdeed combinations ranging 
from the 80486SX/25 to the 804- 
86DX4/33/100. $1395 for the 486- 
SX/33. MHz to $2745 for the 
486DX4/33/100 MHz. Industrial 
Comptter Source, San Diego, CA. 
(800) 523-2320. Circle No. 426 


Paralle! port SCSI adapter lets you 
attach up to seven devices. The 
RT8000 SCSI adapter is IEEE 1284 com- 
pliant and may be used with other 
devices daisy-chained to the printer 
port. Tre adapter lets you access a SCSI 
device es you send a file to the printer. 
A standard external version costs $179, 
and an unpackaged adapter is $119 
(OEM). Rancho Technology, Rancho 
Cucamenga, CA. (909) 987-3966. 
Circle No. 427 


Four-channel serial-port board for 
PCs has 460-, 800-bps data rate. The 
Blackbcard-4 uses 16550 UARTs and 
accommodates interrupt requests 2, 3, 


4,5, 7, 10, 11, 12, and 15. The board 
suits bulletin-board systems and has a 
watchdog circuit that performs a hard- 
ware reset if the system crashes or 
freezes. $295. Gtek Inc, Bay St Louis, 
MS. (601) 467-8048. Circle No. 428 


Utility library for OS/2 includes 640 
products. The OS/2 utility library is a 
collection of public-domain and share- 
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ware programs for OS/2 2.x. The pro- 
grams have been compressed with 
PKZIP onto 66 1.44-Mbyte diskettes 
and onto CD-ROM. The library includes 
a directory database that lets you search 
by product name, type, vendor, release 
date, or with a free text search. The 
library costs $59.50 as part of a two-CD- 
ROM set or $99.50 on 66 diskettes. EMS 
Professional Shareware, Olney, MD. 
(301) 924-3594. Circle No. 429 


nel expertise 
xperience. 


e Our DisplayPac™ flat panel computers combine our complete single 
board PCs (286 to 486DX4) with a variety of displays and touchscreens. 
DisplayPacs are typically housed in 12"x8"x3" metal OEM frames -- 
perfect for embedding in your product. 


e¢ Our VAMP" is a combination color LCD plus optional touchscreen 
which plugs directly into your VGA analog signal. NEW 14" color TFT 
LCD is available now -- a real CRT replacement. 


e Wecan even design the custom electronics you need to drive color 
TFT LCDs -- including 1024x768 -- from your proprietary signal. 


Flat panel display selection? 
We've got it, from monochrome 
LCD and EL displays to 262,000- 
color TFT LCDs, in many sizes. 


Engineering expertise? Fourteen 
years of it in board-level design 
and display implementation 


If you're considering a flat panel 
display for your next product, call 
the "Flat Panel Experts".™ 














) AREAS | RE” , ie | if al VY GB LS 
107 S. Main Street, Greer, SC 29650 
Phone (803) 877-8700 FAX (803) 879-2030 
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Tape-drive backup sys- 
tem provides unattended 
automatic backup of PCs. 
The Autobahn Tape 250, a '/4- 
in. Cartridge-80 standard 
format tape drive, stores 250 
Mbytes with a transfer rate of 
8 Mbytes/minute. The unit 
plugs into a PC’s parallel port 
and is Windows- and DOS- 
compatible. The unit is 4.75 
in. wide, 8 in. long, and 2.5 
in. high. $350. Portable 
Solutions Inc, Anaheim, 
CA. (714) 632-1123. 

Circle No. 430 


486-based system board 
for <$100. The LX30 WB 
system board has a cacheless 
architecture for 486-based 
processors with internal 
write-back caches. Accord- 
ing to the company, the 
board rival traditional sys- 
tem boards containing 128- 
and 256-kbyte cache de- 


CPU Pad II 






THE 


COMPAN Y 


a has lower thermal resistance for 
cooling the next Be, oe of high power central processing units. 
With moderate heat and pressure, CPU Pad II will adhere to a 
heatsink and the integrated circuit, forming a permanent bond 
between components. Low temperature (140°C) and fast cure 
times make this material workable in even the highest volume 
applications, and with thermal resistance of .13°C/W you’ ll get the 
highest level of performance from your CPU. 

Call for information on all the new products for 1995 from 
Bergquist R&D: 1-(800) 347-4572. 


BERGQUIST 


5300 Edina Industrial Blvd:, Minneapolis, MN e Tel: (612) 835-2322 © Fax: (612) 835-4156 





signs. The board complies 
with the EPA’s Energy Star 
program. <$100 (OEM). 
Micronics Computers Inc, 
Fremont, CA. (800) 577- 
0977. Circle No. 431 





Multigigabyte 3.5-in. disk 
drives have 7200-rpm 
spindle speeds. The Capri- 
corn Model 3243 provides 
4.29 Gbytes of formatted 
capacity and an average rota- 
tional latency of 4.17 msec. 
Seek time is 9 msec. The drive 
comes with a Fast SCSI-2 
interface ($3765) or an 
audio/video-optimized Fast 
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Wide SCSI-2 interface 
($3895). The Taurus Model 
4221 offers 2.1 Gbytes of for- 
matted capacity in a 1-in.- 
high form factor. $2320 and 
$2410, respectively. Microp- 
olis Corp, Chatsworth, CA. 
(818) 709-3300. 

Circle No. 432 


Quad-speed CD-ROM 
drive has 120-msec ran- 
dom seek. The XM-3501 
CD-ROM drive has a sus- 
tained 600-kbyte/sec trans- 
fer rate. The drive has a 256- 
kbyte data buffer and uses a 
SCSI-2 interface to provide a 
synchronous-data-transfer 
rate of up to 4.2 Mbytes/sec. 
Power consumption is SW 
avg and 6.7W max. A fully 
sealed enclosure protects the 
drive mechanism, resulting 
in a 100,000-hour MTBF. 
Suggested prices are $470 for 
the internal drive, $600 for 


the external drive, and 
$2470 for a four-drive sys- 
tem. Toshiba America 
Information Systems Inc, 
Disk Products Division, 
Irvine, CA. (714) 457-0777. 

Circle No. 433 


Eight-port serial inter- 
face card for PCs trans- 
fers 115-kbps/port. The 
Intelligent Serial Interface 
Model ISI608 buffers incom- 
ing data until the PC’s 
processor can handle it. 
According to the company, 
the card’s send and receive 
buffers ensure data integrity 
with any software, modem 
speed, or serial-port technol- 
ogy in the PC hardware. The 
board comes with software 
drivers for Novell’s AIO spec- 
ification. $599. Multi-Tech 
Systems Inc, Moundsview, 
MN. (612) 785-3500. 

Circle No. 434 


Space Saving, Low Profile 
Surface Mount Crystal Units 
from Raltron. 


© H250 oun. 3.2 to 6OMHZ 


| FREQUENCY TOLERANCE @ 25°C | 
A +50 ppm 
(+10 ppm available) 


FREQUENCY STABILITY 
(- “10 to +60°C ) | 





-*with natural standoff. 
2.0 mm height available. 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 





PILOT-U84 Universal Programmer 

#1 in New Device Support & Expandability 

Altera 7)64,7128,7160,7192 in 84-, 100- and 160-pin packages 
Xilinx 1%5D,17128 etc Intel FLEX, 87C196 KC.KDJR.MC etc. 
Moto 68F-C711, 68HC705, WSI PSD-3XX,-4XX,-5XX,PAC.SAM 

Atmel C040, ATF22V10 etc. AMD MACH435, 29F040, etc 

Lat ice pLSI-1000,2000,-3000. Microchip PIC micros 
All pacxages to 256-pin: PLCC.PGA.QFP.TQFP.TSOP,SOIC 
800-€27-2456 FAX:(408) 736-2503, Sunnyvale, CA. 
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This DSP System will 
help get your new 
preduct to market fast. 


Blazing-fast, PC-based Turbo 
C30-II Real-Time DSP Development 
Board gives you the tools (like TI 
TMS320C30 32-bit DSP; up to 2MB 
Dua. Access, 0 wait state memory; 
4.2MB/sec data transfer; TI & Tartan 
C/C++ software; and more)—and 
industry-leading engineering 
services provide 
support—for 
* quick product 
* design. 


Turbo C30-II 
& Protatyping Boards 


Call MM NTR 
800-550-7302 ae 
for details. CORPORATION 


, call Joanne Dorian, 212-463-6415 


See EEM 
94/95 Pgs. 
D1288-1294 


= Rental and 10-day trials available. 

@ Full Source-level Debugger with complete 
C-variable support. 

= Supports virtually all members of the 8051, 
80C 196, 68HC11, 68HC16 and 68300 families. 


CALL OR WRITE FOR FREE DEMO DISK! 


51 E. Campbell Ave, | Gall 408-378-2912 
ohau’s 24-hour 
MOA earaser, ca ss005 | horas Pore 
CORPORATION fe... {408 866-1820 receive info via your FAX 
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UNIVERSAL/GANG PROGRAMMERS 


FLEX~700 

48 pin from $945 

40 pinfrom $845 

8 gang from $845 

TUP-400 = $645 
- TUP-300 $495 


Appreciated by over 70,000 users worldwide 


@ Supports Altera 7xxx, MACH 435, Xilinx, 
Intel FX7xxx, nearly all FPGA/CPLD/PLD... 

@ Support EPROM, 28/29F flash, serial PROM, 
PSD4XX/5XX, Intel/Motorola/NEC/Hitachi MPU 
devices. Over 3,000 devices supported. 

@ Test TTL 74/40/45 series, DRAM(SIP/SIMM), 
and SRAM. EPROM EMULATION option. 

@ Gang programming & stand alone option. 

@ Universal 44,68 pin PLCC modules. 


Tribal Microsystems Inc. 
44388 S. GRIMMER BLVD., FREMONT,CA 94538 


Tel: (510) 623-8859 
Fax: (510) 623-9925 
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Best Value in the World 


for 
POLYIMIDE & FR4 


1 to 5 DAY TURN 
1 to 12 Layers 


PRINTED CIRCUIT PROTOTYPES 
2 PIECE PRICES FOR FR4 .062 Th. 

788 
$935 
| 60 | 311 | 389 | 853 | 1049 | 1137 | 
| 90 | 358 | 448 | 980 | 1207 | 1434 | 

M5 PIECES x 1.34 Ml 5 DAY PRICES ABOVE 

M10 PIECES x 1.67 Ml ULLISTED 


EXTRAS CAPABILITIES 


@ Buried & Blind Vias 
: @ Polyimide Multilayer 
@ Testing ® Full Body Gold 
Gold Contacts - $50 @ Carbon Paste 
. @ Tin nickel burn-in boards 

BH 25% - Below8 Mil Hole @ SMT-SMOBC 

- Below15 MilHole gy Up to 22 layers 
@ SMOBC & LPI - $50 @ Impedance control boards 


DISCOUNTS 
Photo Plotting 


Ken Bahl MM 1108 W. Evelyn Ave., Sunnyvale, CA 94086 
Phone (408) 735-7137 FAX (408) 735-1408 Modem (408) 735-9842 


_ | Our C-programmable miniature controllers are ideal as 


the brains for control applications, data acquisition, and 


test and measurement. Features include digital 1/0 to 400 


lines, ADCS, DACS, relays, solenoid drivers, RS232/RS485, 


__| battery-backed RAM, clock, watchdog, LCDs, keypads, en- | 
closures and more. Use our simple, yet powerful, Dy- _ _ 


namic C™ development system ($195 integrated editor, 
compiler and debugger) for quick project completion! 


24-Hour AutoFax 1724 Picasso Ave. 
916.753.0618. Call Davis, CA 95616 


from your FAX. 916.757.3737 WW SNL LO) ew BB 
Request catalog 18. 916.753.5141 FAX ‘’epeatiiiiiinaieieiemaiaies’ 
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LOW-COST | 
DATA ACQUISITION BOARDS 







Test Vectors x Device Programmer 344995 


or 48 PIN Be paraier ee 
PLDs & FPGAs 


Xilinx e Altera e Actel 
AMD Mach e Lattice 
AT&T e QuickLogic 


FS-ATG generates race free test vectors and 
performs comprehensive testability analyses 
and logic simulations on all your PLDs 


Supports Logic Programmers, 


Component Testers and Most ATE 
Including GenRad, HP and Teradyne 


¢ Easy to use software , on-line 
help, full screen editor 

¢ FREE software upgrades 
available via BBS 

* Demo SW via BBS 
(EM20DEMO.EXE) 

* Made in USA 

* Technical Support by phone 
* 30 day Money Back 
Guarantee 

¢ 1 year Warranty 

¢ Fast Programming 
27C010A, 23 seconds 
280020, 34 seconds 
27C040, 95 seconds 
Requires PC with 512K & 
parallel printer port 






















PCI-20428W. Because Your 
Customers Expect More for Less. 










_ | ¢ OEM Pricing: from $249 (100’s) 

_| ¢ 16SE/8Diff Analog Inputs, 100kKHz (DMA) 
_| ¢ Gains (1), (1, 2, 4, 8) or (1, 10, 100) 
__| © 2Analog Outputs, 100kHz (DMA optional) 
| e 1 Counter/Timer; 2 Rate Generators 
e 8 Digital Inputs, 8 Digital Outputs 


(800) 685-9911 7 BINTELLIGENT 
Fax: (602) 573-0522 | INSTRUMENTATION™ 


6550 S. Bay Colony Dr., MS130 © Tucson, AZ 85706 
























¢ E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800, 
¢ Flash 28F256-28F020, 29C256-29C010 

¢ Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87051, 87C51FX, 870751,752 
¢ GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 
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NEEDHAM’S ELECTRONICS, INC. 


4539 Orange Grove Ave. 
Sacramento, CA 95841 (91 6) 924-8037 


(Monday-Friday, 8 am-5 pm PST) BBS (916) 972-8042 
FAX (916) 972-9960 






















#1 in , : Rated #1 
Adapter for 
Solutions | Ease-of-use 
for over . by OEMs 
& end users 
10 years 


FREE 1994 Interconnect Expandable 
Solutions Catalog Logie Analyzer plus 


Y Over 3,500 devices for one-stop-shopping ¥50 MHz and 25 MHz state and timing 
¥ 120 "Off-the-shelf" items available for overnight delivery] | Vv 32K sample depth, up to 192 channels 
Y Unlimited application consulting Y Professional features in PC-based product 
Y Time saving solutions for product development v Easy-to-use, windows-like interface 
Y Ask about our custom designs Y PC-based desktop and ISA bus versions 


V Leading edge technology -- over 500 PQFP solutions Y Digital/analog pattern generator option 












Consistency 
is 
key 


ha, hy ho fo Ar 


to the power of 
EDN Product Mart 


















EMULATION TECHNOLOGY, INC. EMULATION TECHNOLOGY, INC. 


800.995.4381 sr seen 
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SMALL IN SIZE 
LOW IN PRICE 







LITTELFUSE ANNOUNCES NANO? 
SURFACE MOUNT CIRCUIT 
REMOVE PROTECTION SYSTEM 


HARDWARE LOCKS Littelfuse, Inc. recently 


introduced a complete 
surface mount circuit 
protection system that 
meets all PC board lay- 
out, circuit and mainte- 
nance needs. 














NEW 
EMULATOR 












PROTECT YOUR INVESTMENT! 


MAINTAIN PRODUCTIVITY! 
Software utility that allows for 
the removal of hardware locks. 






* i Supports virtually 
all 8051 derivatives 
a CouAMalciaalelelale 
external ROM versions 
@ Fully transparent 
emulation at up to 
40 MHz 

m Code banking’ for 

© applications up to 512K 
t Mvleltixe-m-a7-1mel-llelelare 

with full C variable support 
@ Complex break and trigger 

conditions 
Unlimited number of hardware 
breakpoints on all addressable spaces 
@ Multi mode real time trace, with program 
performance analyzer 
@ Highly advanced design using multiple FPGAs 
Taro RSYMID I creuntares(ole) 




















Available for most major 
CAD/CAM and PCB 
software programs 










With this system, the 
_| manufacturer has the 
_ | freedom to choose the 

| NANO*’™ Fast-Acting ss 
or Slo-Blo® SMF fuses for direct mount appli- 
cations, or either fuse pre-installed in the 
SMF Omni-Blok® surface mount fuse block 
that permits easy fuse replacement if frequent 
replacements may be required. 


Littelfuse, Inc. 
(708) 824-0400 










Easy - Simple - Guaranteed 
Programs start at $99.00 U.S. 


Visa and Mastercard Welcome 
Call or Fax for more Information 



















SafeSoft Systems Inc. 
201-1111 Munroe Ave. Phone (204) 669-4639 
Winnipeg, Mb. R2K 3Z5 FAX (204) 668-3566 

Canada 


Our partners in Europe England Logicom Communications Tel. 
081 756 1284 Ml Germany Roth Tel. 081 44 15 36 @ Italy Zelco 
Sistemi Tel. 02 48011211 MM Netherlands Antratek Electronics 
Tel. 01803 17666 &@ Switzerland Arbit Tel. 01 817 07 57. 

Z| Rue des Sources - 38920 CROLLES - FRANCE 
Tél. : (33) 76 08 18 16 - Fax : (33) 76 08 09 97 
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Real-Time Development 
At a Realistic Price 


REAL-TIME INCIRCUT _ 
DEBUGGING & DEVELOPMENT 


ON-THE-FLY ACCESS TO 
y PROGRAM AND 
_ DATA MEMORY 


ms REALTIME 
em TRACE 
FILTERING 
WINDOWS & MOUSE USER INTERFACE 
FREE USER SUPPORT 
=XTERNAL UNIT WITH NO PLUG-IN CARDS 


FOR MORE INFO OR TO ARRANGE 
YOUR 10 DAY FREE TRIAL, CALL: 
1-800-838-8012 


“CIRCLE NO. 264 


Windows'’-based interface is easy to 
learm and use 


ABEL” Project Navigator simplifies 
the design process 


Full hierarchical support makes larger 
designs easier to manage 


Simulation waveform viewer lets you 
quic<ly, easily interpret results 


(1-800-332-8246) 


aa 
RE 
Winer 
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| Single System van herein 9985 


: ProCAD Advanced for Windows. 
cw 
i | 














Before candies a lot oF money on 80’ s tech. PADS, 

| Protel, P-CFD etc, You should take a look at our 90's 

Dynamic "Cane CAD Solution"-Schematic capture, PCB, 
__|two sided £MT,Autorouter, Mechanical drafting ... 

. [vintegrated Schematic, PCB, & Mech. drafting 










|Full function eval. kit with complete manuals 






___|Interactive CAD Systems, P.O. Box 4182 





__ [Santa Clara, CA 95056. (408) 970-0852, FAX: (408) 986-0524 | 
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Windows Schematic Capture to PCB Lovet 


eal time Pin/Gate swap & Cross Probe, 1u Res. 
___|(Real time Fwd & Bkwd Annotation, Network, etc | 
_ dea FADS,PCAD,ACAD,Protel,Tango...Comp. | 

|“ True 32bts, No Limits!!. Call for tradeup discount | 


(4Bks) $100.00 (Creditable towards purchase).} _ 





: Mart, call aac Dorian, 212- 463- 6A] 5 


Thin Lithium Batons 
-” thin as 0.7 mm 


e Thin rectangular format 

e High energy density 

e Customized capacity 

e Solder or pressure contacts 
e Available in 3 and 6 volt 


family of products: 


+ Standard: A, B, C sizes 

¢ Ultrathin less than 1 mm 

¢ Customized: capacity and/or size 

¢ Rechargeable: call for information 
Gould Electronics inc., Electronic Power Sources 


35129 Curtis Blvd. Eastlake, Ohio 44095-4001, USA 
Phone: (216) 953-5059 Fax: (216) 953-5152 
Toll Free: 1-800-722-7890 (U.S. & Canada) 


- GOULD 
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Break your digital circuit 
debugging bottleneck 


Automatically detect race condi- 
tions that cause metastability 


Automatically detect glitches that 
cause false clocks or resets 






















RaceTracker 44T probes your device and 
generates a visual indication and a trigger 
for each race and glitch detected. Trigger 
your logic analyzer or scope. Select max 
glitch width and race setup/hold time. 

4 channels glitch, 4 channels race detection. 


RaceTracker 44T is for devices with TTL- 
compatible logic, such as L, LS, ALS, AS, F, 
HC and HCT. It takes 5 volt 0.6 amp power 
from your device or supply. 
Introductory price just $295. 
60-day money-back guarantee. 


Send your check for $295 to 
9807 N. Chadwick 


M ILLER 
consulting group Fresno CA 938720 


71045.2056@compuserve.com 
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You Dow 1 Have 


14-BIT, 5MHz SAMPLING | 


A/D CONVERTER 


Packaged in a ceramic 32-pin TDIP, the low- 


cost ADS-944 dissipates just 2.9W. The edge- | 
triggered device guarantees no missing codes 


over the full military temperature range. Su- 
perior DNL and dynamic performance make 


the ADS-944 the ideal choice for both time and 


frequency-domain applications. Mil-Std-883 
version is available. 


DATEL, Inc. 
11 Cabot Boulevard ¢ Mansfield, MA 02048 
(508) 339-3000 © (800) 233-2765 
FAX (508) 339-6356 
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CPLDs, 
FPGAs... 


for the best in 
Programmable Logic Design 
Synthesis Software 
to suit any budget, call: 


MINC 


LNG OOR POs ACK EsB 


800 755 3742 


Tel: 719 590 1155 © Fax: 719 590 7330 ¢ E-Mail: salesinfo@minc.com 
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LOGICAL 


To Buran Your 


Deva 


‘gl 


Has a Full 
Range of 
High Quality 
Universal & Gang 


(EEPROMs, FLASH, PLD, 
& MICRO CONTROLLER) 


Programmers 
LOGICAL 


DEVICES, INC. 
re, un zroesse CiGelec) 
I 800 331-7766 
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SWITCHING MATRICES, 
MODULES AND SYSTEMS 


Saas MATRI Matrix Systems 

SE SYST new brochure 

mmm COVCTS 2 Variety 
of new switching 
products with 
frequency ranges 
from DC to 1GHz 
for audio, video, 
RF and IF appli- 
cations. Complete 
data on solid 

| state & reed 
. relay switching 

modules | matrices & systems & a VXI 900 

| MHz coaxial matrix are covered. New high 

_ | performance plug-in matrix assemblies & 

__| 3-stage matrix systems are introduced. 


Matrix Systems Corporation 
5177 North Douglas Fir Road 
Calabasas, CA 91302 
818-222-2301 FAX: 818-222-2304 
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RELIABILITY PREDICTION 


MICROPROCESSOR 


EMULATORS 


Zax provides a comprehensive 
series of real-time emulation sup- 
port for Motorola, Intel, NEC, Zilog, 
and Hitachi microprocessors. Some 
of the highlighted features include 
source-level debug, real-time trace, 
and performance analysis. 


Call now for more information: 


(800) 421-0982 
(714) 474-1170 (Inside CA) 
(714) 474-0159 (Fax) 


ZAXTEK 


42 Corporate Park Irvine, CA 92714 


QFP and 
SOIC SMT 
Adaptors for 
Emulators 
and Logic 
Analyzers 


= Two part modular construction 
¢ 62 mil high generic base replaces the chip variety of 
tops can be purchased separately, e.g. emulator, logic 
analyzer, ZIF socket, cable, etc. tops 
m Easy to solder 
¢ 160 leads under 1 minute 
¢ no special equipment or experience required 


™ Rugged construction, minimum size, short traces _ 


@ Vertical extensions available 


@ Deliveries from stock to 3 days on most products | _ | 


EDI Corp. 
2611 Highland Drive, Las Vegas, NV 89109 
Tel.: 702/735-4997, Fax: 702/735-8339 


| 486 Single Board 
Computers & 


Sa | (SNMP <P>? wm NEAR 
|Protocols (iy) Aleem es) Rack Mounts 
ARE YOUR PRODUCTS RELIABLE? to make vour | 7 
__| The RelCalc 2 Software Package automates the | __ Embed da d 


reliability prediction procedure of MIL-HDBK- 

217, or Bellcore, allowing quick and easy 

|reliability analysis of electronic products on 

your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


| # NEW UPDATE! VERSION 3.1 now available. 


_ | = User friendly: pop-up menus, hypertext help. 


_ | ®@Very easy to learn and use; quick data entry. 
| ® Part library for rapid recall of part data. 

_| ®Global editing functions for what-if? trials. 

= Reports which clearly organize results. 

= Save time & money as you design for quality. 

= Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 


__ | CALL: (818) 991-0057 FAX: (818) 991-1281 
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HiIWIRE Il 


_|Schematic and PCB Software 


| With support for expanded and extended memory, 
HiWIRE Il can handle your most demanding schematic 
_| and PCB designs. The unique HiWIRE|I editor allows 
_| you to display and edit schematics and PCBs 
__| simultaneously, using the same commands for each. 
__| HiWIRE Il is $995 and is guaranteed. 


® tongs CO 
BABWINTER cycte iN 2500. 


Phone: (317) 448-1903 


-800-742-6809 


Applications 
My fetes 


Highly Portable 
INTERNET 

~ Protocols added 
ae Pacific | to your System 

se Softworks : Design. 


1-800-541-9508 


| 805-484-2128 » FAX 805-484-3929 


_ CIRCLE 


lbetinh@ EMBEDDED 


THINK Bytes) 


“The Embedded PC Specialists" 


™ PROMDISK® Disk Emulator Boards support Flash, 
EPROM, and SRAM, up to 32M-bytes. 
W Full line of ISA and PCXI CPU boards to 100MHz 


@ 3 to 20 slot ISA and PCXI passive backplanes 


@ 3 to 20 slot Embedded and Rack Mount Chassis 
@ Full Line of I/O and Data Acquisition Boards 


Call now for our Special “Get Embedded Offer” 
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8 Slot 486SX-25 4MB 170MB HDD $1,495.00 

14 Slot 486DX-33 4MB 250MB HDD .. . .$1,995.00 

20 Slot 486DX2-66 4MB 540MB HDD .. .$2,495.00 
PLEASE CALL FOR CUSTOM CONFIGURATIONS. 


ORDER DESK 1-800-777-4875 


1) US LOGIC Made In U.S.A. 
\WY 5055 Viewridge Ave., San Diego, CA 92123 
(619) 467-1100 * FAX (619) 467-1011 


The Intel Inside Logo is a registered trademark of Intel Corporation. 
3 year warranty applies to Falcon-|I Single Board Computer. 
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LB SNAP-MOUNT ALUMINUM 
ELECTROLYTIC CAPACITORS 


Extremely high CV density in a rugged design. 
Quick attachment to printed circuit board. Welded 
terminations, low ESR and low inductance design. 
Capacitance Range: 47 Mfd. to 47,000 Mfd., 
Voltage Range: 16WVDC to 450WVDC, Operating 
Range: -40°C to +85°C. 


Prices as low as $.90 each in 1,000 piece lots. 


® 
ii ILLINOIS CAPACITOR, INC. 
3757 W. Touhy Ave., Lincolnwood, IL 60645 


(708) 675-1760 





Nichicon ‘“‘Posi-R” Thermistor 


provicles self-resetting overcurrent 
and overheating protection. | 


The “Pos-R” Thermistor line from Nichicon provides 

reliable -elf-resetting circuit protection from over- 

currents znd overheating inflows that commonly affect 

computes, telecommunications equipment, color 

televisiors, alarm systems, motor controls, and many 

other sim-lar applications. 

* ZPC Series limits current during overcurrent situations, 
returns 1ormal current when fault subsides. 

« ZPB and ZBK Series for automatic circuit degaussing. 

* ZPH Se-ies non-contact control device used in small- 
power heaters. 

* ZPD Sevies brings automatic resetting to overcurrent 
and ove temperature protection in home appliances. 

* ZPP Seaies adds thermal protection for power transis- 
tors and thyristors in power sources. 


For a free “Posi-R” catalog call, fax or write: 


Nichicon (America) Corporation 
927 E. State Parkway 


Bees uae Schaumburg, IL 60173 
The capacitr choice. 708-843-7500 ° FAX 708-843-2798 


Low Cost 16-bit Controllers 
C/C++ programmable 


C-Engine™ 
Prices sart at $1 19 Oty 1 $49 OEM 


32 1/0 lines, 
3, UARTs, 
3 Times 


11 Channels | 
of | 
12-bit ADC © 


Corapact, Reliable, Hie Power, Complete 
Program in Borland or Microsoft C/C++. 
3.98" x 2.3',V25, EE, NETWORK UART 

3mA Standby, Clock, Battery, Watchdog. 


Cell for Data Sheet, Development Kit 


216 F St. #104, 

Davis, CA 95616 USA 
(916)758-0180 
(916)758-0181 FAX 


>90 dey WARRANTY. 

®10 dey MONEY-BACK GUARANTEE. 

>Supports Read and WRITE access by TARGET. 
>Dowaload and VERIFY from HOST. 

®View Edit SRAM contents while target is running. 
®Full creen ASCII/HEX editor included. 

®Libreries provide high level access to emulator. 
®Dais~-chain up to 4 units for multi-EPROM targets. 
®Fielc upgradable to 4Mbit (27040) emulation. 
®Battery back-up, PLCC and 16bit adapters ays vy 


Tech Tools 
(214) 272-9392 
FAX: 494.5814 


—— 


> Ni‘ 
ye 


TEST SMT QFP 


IN ZIF SOCKET 


The Ironwood line of CARRIER ADAPTERS allow 
probing of SMT QFP devices by simply mounting a QFP 
EMULATOR FOOT to the land pattern. The SOCKET/ 
PROBE assembly is then plugged onto the FOOT with 
matching connector. Target IC is then inserted into ZIF 
socket for easy test/removal. EMULATOR FOOT is 
constructed for easy installation and reliability. Available 
in sizes from 44 to 208 pins. 


IRONWOOD ELECTRONICS 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 


= iceMASTER 


In-Circuit 
Emulators 
From $851 


®@ Easy to learn & use 





user configurable 


® Real-time and non- 
intrusive 


§@ Source level debug 


= Support for structures, arrays, unions and pointers 
®Trace buffer with advanced searching capabilities. 

=Fast serial (RS-232) link to any PC, even laptops. 

= Broad support of derivative devices /interchangeable probe cards 
“Rental and 10-day trials available. 

™Call today for free demo disk 


(800) 638-2423 


mt 
muy 
@ 


int 


A == Corporation 


Phone: (602) 926-0797 
Fax (602) 926-1198 


MetaLink Europe GmbH 
Teleton: (08091) 2046 
TeleFax (08091) 2386 


¢ Low Power ¢ FCC Part 68 and 
¢ AC Noise Filter DOC Approvable 


°Caller |.D. Option | ° Compatible with all 
© 0.3"H x 1.0" x 1.0" modem and Fax 


chip sets, 
e UL1459 Approved including V.32 bis 


Your Source for Modem Components 


Tel: 408-752-5000 
Cermeiek Fax: 408-752-5004 


Cermetek Microelectronics, Inc. 
1308 Borregas Ave. * Sunnyvale, CA 94089 


® Windowed interface-- 


PRINTED CIRCUIT BOARDS & FLEXIBLE CIRCUITS 


MM SINGLE & DOUBLE SIDED, MULTILAYERED 
MISO 9002 CERTIFIED, UL APPROVED 

Hl DIRECT TAIWAN MANUFACTURER 

HB CARBON, SILVER PRINTING 

HB GOLD PLATING, PTH, SMT 

M@ PEELABLE PROTECTIVE FILM 


Mm DRY FILM, LPI, SMOBC 


We Offer Excellent Pricing, Superior Quality, On- 
Time Delivery and Completely Reliable Service. 
Please Contact Us For The Most Competitive 
Off-Shore, Volume Prices Available Anywhere! 


USA OMNI STARS, INC.(800) 669-9618 ext. 44 
251 W. RENNER PARKWAY, SUITE 220, 
RICHARDSON, TEXAS 75080 
TEL: ee 669-9661 FAX: (214) 669-9919 
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Intelligent Data Acquisition 


DAPwindows™, 
the new, easy 


under Windows, 
ets you implement 
| your data acquisition 
* application on a Data 
Acquisition Processor™ board without Windows programming. 
@ Every Microstar Laboratories™ Data Acquisition Processor, 
from the entry level DAP 800™ to the 486-based DAP 3200e™, 
has its own processor on board to handle the time-critical parts 
of an application. 
@ In measuring or controlling a real-time process, computing 
power has to be there when it is needed. If it isn’t, readings 
are lost and results are corrupted. With a DAP, an application 
has the computing power it needs when it needs it — free from 
the multitasking delays and resource demands of Windows. 
And with DAPwindows there’s no Windows programming. 


Call us about your project; ask for a FREE demo diskette. 
206-453-2345 / fax 206-453-3199 


MICROSTAR 
LABORATORIES’ 


2265 116th Avenue NE, Bellevue, WA 98004 
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| Macintosh 


= Users! 








ELECTRONIC DESIGN TOOLS 


Capilano Computing is the source for quality elec- 


_ tronic design tools for the Apple Macintosh®. Con- 


tact us for schematic capture, simulation (digital, 
analog and mixed-mode), PLD and FPGA design, 
PCB design, RF design and timing analysis tools. 
Using our DesignWorks™ schematic capture front 


end, you also get full file compatibility between 
___| Macintosh and Windows versions. 


CALL (800) 444-9064 
FOR YOUR FREE DEMO! 


CAPILANO COMPUTING 
(a0$) baa: 8200 Fax se) ane: an Te 











*““FLIP-LOCK” SMT/ZIF TYPE 
FLEXIBLE PCB CONNECTOR 


ad | Talk Ils Cheap, 


ture connec- - Even Digitally.™ 
tors for FPC/|_ — 


FFC use em- <a er MODEL: VP1410 


ploy a flip- | : = QuikVoice™ technology 
lock” concept — fEX : Plays up to 10 messages 
and can be -— = . ¥ | stored in external EPROM 


. 10 direct-trigger pins 
used with sur~f . oe ta CVSD encoding 
face mount technology to prevent problems associ- : ~— ea? 3 - 6V single supply 


ated with slide-lock systems. FH12 series connec-|___ _ DIP or surface-mount 
tors have spacing of 0.5mm (0.020") and are suited | Low.cost 


to high density mounting, with a mounting height 200 MSa/s Sampling Rate Let your product speak for itself! 


of only 2mm. The new connector has also been re- vatoo bagi Sarnoleeoheane! Oa la ican 
‘ A = ur QuikVoice family Of digital voice DOards an Ccnips 
duced by 1.7mm in length compared to earlier give your product the competitive edge by letting them 


products. Available with 10, 15, 20, 24, 30, S23 36, PC-BASED INSTRUMENT : talk in real voice. Imagine how much more "user friendly" 
40, 45 and 50-positions. Hirose’s one-touch ZIF|_ |]. 9 Analog Channels (2 ch. Oscilloscope) your product will become! Conventional voice technol- 


(zero insertion force) technology offers labor-sav- ogy requires high tooling cost and long turn-around time, 


: : ; : igi j while QuikVoice technology allows you to create avoice 
ings, even with multiple contacts. When locking, 8 Digital Channels (8 ch. Logic Analyzer) EPROM in just minutes with low-cost in-house equip- 


the “‘click”’ sensation allows connections to be made } All 10 channels can be used at same time] | ment! Change messages easily or customize messages 
while preventing the FPC from shifting. Simultaneous use of all 10 channels for each of your customers! 


Hirose Electric (U.S.A.), Inc., 2688 Westhills : Ge ELETECH ELECTRONICS, INC. 
Court, Simi Valley, CA 93065-6235. (805) 522-| _ ||" Cross Triggering of Digital and Analog 16019 Kaplan Ave, Industry, CA 91744 (818) 333-6394 


7958 or fax (805) 522-3217. For catalog via fax: 1- 125 MHz Single Shot Bandwidth 
800-879-8071, ask for #5018. 











$1799 DSO-28200 (200MSa/s, 4K/Ch) 
$2285 DSO-28264 (200MSa/s, 128K/Ch) 


RGM Prediction 
and FMECA 


fiyoutonmeralidniltiy tse: | | | | Find out how you 
of electronic, electrical, or mechanical equipment of _ \ he a | . a can b reak th ro u g h 


any complexity. 


Our family of software is packed with a variety . a : 7 q 7 — _< the clutter to get big 


of features to assist you throughout your entire 


ees : ae ae \ Se’, results for a small 
PSI Family of Products _ . | —— price, by placing a 
* Reliability + Industrial + Automotive . 4-color ad in 
eS eee up to 128 Channels EDN Product Mart. 


* EMECA + Process FMEA up to 400 MHz . 
| up to 16K Samples/Channel Call Joanne Dorian 


Call 1-800-779-0202, Code 013348 Variable Threshold : at (212) 463-6415 


to receive a direct FAX . 
Oo ets IR i AL inser 8 External Clocks for details. 
ULUS (0 Ine /@Sl—Lail for a Vem Fackage! 16 Level Triggering 


=== POWERTRONIC SYSTEMS, INC. Pattern Generator (Option 


———— 13700 Chef Menteur Highway 
New Orleans, LA 70129 
504-254-0383 FAX 504-254-0393 


$1299 - LA32200 (200 MHz, 32 Ch) Pods & Software 
$1899 - LA32400 (400 MHz, 32 Ch) included 

Also Available: 
$799 - LA12100 (100 MHz, 24 Ch, TTL only) 


IMAGINE IF YOUR 
PRODUCT COULD TALK! @ Universal WELCH ALLYN INTRODUCES 


Programmer THE SCANTEAM® 3400 
HAND HELD CCD SCANNER 
PAL - GAL - MICRO 


oe: The ST3400 features: 
EPROM - EEPROM - FLASH ~ 44 Unique CCD optics for 


superior first-read rate 
e Depth of field up to four inches 
e Ability to read bar codes wider 


V8600 text-to-speech synthesizer caer ae | ; ime — L than scan head 


see ¢ Ergonomic pistol grip 
= Converts plain ASCII text into speech (“talking printer”) © Optional integrated decoder 
= Requires only a single 5V supply and speaker mieitace 
= Unlimited vocabulary—no custom recording necessary alah dust : : 
= Programmable pitch, rate, tone, volume, etc. & igh durability/no moving parts 
= Text, character, phonetic, tone and PCM modes For more information on how the ST3400 can solve 
a 
a 
Bw 
1 | 


Microprocessor, serial and printer interfaces Call for full device support list your scanning needs, contact: 
Use in telecom, robotics, monitoring systems, etc. 


Less than $100 in OEM quantities | Free software updates on BBS | ‘AN 
ISA, PC/104 and stand-alone versions available P Welch Al lyn WA 
FREE V8600 DATA BOOK Call (201 ) 808-8990 _ Data Collection Division - OEM Sales 


4619 Jordan Road 
USA Ph: 206 355-3800 Fax: 355-1098 Skaneateles Falls, NY 13153 


UK/Europe Ph: +4481 539 0285 wor ha Link Instruments | Phone (315) 685-8945 FAX (315) 685-3172 


RC Systems, Inc = 1609 England Avenue « Everett, WA 98203 USA 369 Passaic Ave, #100, Fairfield, NJ 07004 fax: 808-8786 


Sees 





ELECTRIC VEHICLE 
MOTOR CONTROL 


CURTIS/PMC, a division of Curtis Instruments, in business for over 
30 years. is a world leader in the design and manufacture of speed 


controllers for electric vehicles. 


PROJECT ENGINEER 
BS or MS in Electrical Engineering, five years of project leadership 
plus analog circuit design and microcontroller experience in a 
product development environment. Experience in switch mode 


power electronics and motor control for material handling vehicles 


DESIGNER, PCB 


Requires experience with PADS 2000/Perform, surface mount, 
analog/digital PCBs, fab and photoplotting. 


We offer a competitive compensation package including employer 
paid medical, dental, disability and life insurance, tuition assistance, 
profit sharing and 401 (K) retirement plan. To apply, send or fax 
your resume specifying relevant technical background, in 
confidence, to: Human Resources Department, CURTIS/PMC, 
6591 Sierra Lane, Dublin, CA 94568. (FAX) 510-833-8777. 

Equal opportunity employer m/f/d/v. 


highly desirable. 





CURTIS 2/11: 


A DIVISION OF CURTIS INSTRUMENTS, INC. 


IOWA MIDWEST 





RF DESIGN ENGINEERS 
WIRELESS PRODUCT DEVELOPMENT 
BS/MS 3+ Years experience in receiver, transmitter 
or frequency synthesizer design, 30 MHz to 3.0 GHz 
using RF CAD tools. Spread spectrum and DSP 

experience a pls. 


These are key positions with top commercial 
companies in tae Upper-Midwest. Excellent salary, 
benefits, and rdocation packages. Contact: 


DON GAL_AGHER MSEE, President 
Gallagher & Brei Associates 
1145 Linn Ricge Rd., Mount Vernon, IA 52314 
(319) 8958042 © Fax (319) 895-6455 














What happens when 
you don't advertise? 


NOTHING. 








ENGINEERS 
Design & Development 


Position YOUR CAREER 
At The Forefront Of The 
CELLULAR INDUSTRY 


when you join PLEXSYS INTERNATIONAL, an interactive corporation engaged in 
the development of state-of-the-art systems and equipment for the rapidly evolv- 
ing, high tech world of cellular telecommunications. The following opportunities 
are immediately available for creative professionals seeking to become aggres- 
sively involved in the design, specification and test of state-of-the-art system 
architectures, hardware and software subsystems. 


SYSTEM ENGINEERS & DESIGNERS 
Familiar with the planning and implementation of cellular systems and networks, 
the architecture, design, specification, development, test, and certification of cel- 
lular equipment. 


¢CELLULAR RF DESIGNERS 

(Analog/Digital) 

Must be experienced in the selection of antennas, combiners, amplifiers, digital 
transceivers, and the digital control of radio base station equipment and commu- 
nications. 


SOFTWARE DESIGNERS 
Familiar with the issues of base station control, mobile switching office control, 
and gateway/interswitch communications (custom or IS-41). “C” a must. 
Signaling (R1 or R2), hands-on debug using built-in-test or emulators and some 
familiarity with Windows based user interface would be a plus. 


4HARDWARE DESIGNERS 
Familiar with the issues of base stations, multi-processor control, and telephone 
communications. Familiarity with Motorola processors, RF component selection 
and communication component selection a plus. 


TECHNICIANS 
Familiar with the development laboratory environment. Equipment integration, 
wire-wrap skills and soldering skills a plus. 


Joining our employee-oriented, high technology corporation will assure you a 
competitive salary and comprehensive benefits. Qualified professionals are invit- 
ed to forward a resume, in confidence, to: Director of Engineering. 
PLEXSYS INTERNATIONAL CORPORATION, 607 Herndon Parkway, 
Suite 201, Herndon, VA 22070. An Equal Opportunity Employer. 
NO PHONE CALLS PLEASE. 





Reach 163,000 engineering professionals, in: 


EDN Career Opportunities 


Get the attention of qualified engineers and managers involved in designing 


PRODUCT ENGINEERING 
& MFG., INC. 
Over 25 Years Experience in 
Complete Mechanical Services 
¢ Industrial Design & Rendering 
¢ Enclosure Design 
¢ Mechanism Design 
¢ Reverse Engineering 
¢ Product Evaluation 
¢ Prototyping 
From hand held Plastic Products... 
Too Complete Machines 


CALL FOR BROCHURE 
Virg-nia 1-800-848-2553 





or developing electronic products, who look to EDN Magazines Classified sec- 
tion for career opportunities. 


Only EDN can guarantee you're reaching the key design engineers in the 
Electronic Original Equipment Manufacturer market. 


Let me help you fill those positions! 
For more information, call: 


Trish Kennefick, Recruitment Manager 
Tel: 1-800-603-4859 
Fax: 1-617-630-3925 


Career Opportunities continued through page 185 
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CAREER OPPORTUNITIES : 








: R&D Engineers 
| Digital Video 
Hardware Development (BSEE/MSEE 


Software Engineering (BS/MS EE or CS 
ASIC Design (BSEE/MSEE 





THOMSON CONSUMER ELECTRONICS 


Indianapolis, Indiana 


RCA, GE and ProScan brand consumer electronics. 


We rely on diversity to fuel innovation. EOE. M/F/D/V. | 
Fax 317.587.6762 © lovelld@tcemail.indy.tce.com 
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True innovation 
doesn’t happen everyday. 


Alexandre Eiffel didn’t just build a tower; he raised the potential of modern cities by establishing metal as an architec- 
tural material. His contribution propelled others, like Frederic Bartholdi, whose Statue of Liberty is supported by one of 
Eiffel’s metal skeletons. For over 30 years the engineers of Bose have been building on each other’s work to raise the 
potential of audio electronics, with products like the Bose Wave Radio—Popular Science’s 1993 Product of the Year. 
We are currently seeking the following engineers to contribute to our history of innovation: 


R&D ENGINEER-TRANSDUCER DESIGN SENIOR SOFTWARE/MICROCONTROLLER ENGINEER 

From concept to production, you will design and evaluate With the OEM Electronics Group, you will design and 
conventional transducers to meet OEM system requirements. develop systems using microcontrollers and supporting digital 
DESIGN ASSURANCE ENGINEER hardware, low level assembly device drive design and C lan- 


You will provide design, test and analysis service to new 9Uage control firmware and software. 


product development groups. ELECTRICAL ENGINEER 
You will design and develop powered speaker products 
from concept to production. 


All positions require, at a minimum, a BSEE and directly related experience. An MSEE and additional specific experience 


may also be required. : 
For confidential consideration, please forward your resume to: Bose Corporation, PUM/R&D, The Mountain, Framingham, 


MA 01701-9168. An equal opportunity employer. 
[lk] ii 


Better sound through research. 
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ISSUE DATE 


January 5 
January 19 


February 2 
February 16 


March 2 
March 16 
March 30 


Learn DSP and 
put your 
knowledge to 
work 
IMMEDIATELY! 


COMING TO A : | 
Crry Near You — 888-967-5034 § By taking this 
404-587-4812 3-Day Course 


Hours 9-5 EST. you will really 
Ask for a brochure. learn DSP 


Atlanta 
Denver Chicago 


San Jose Our 2-Day Advanced 
Long Beach, CA Course is ready. Call for uaranteed! 
. Lauderdale, FL more info. 


1995 EDITORIAL CALENDAR 
& 
PLANNING GUIDE 


EDITORIAL FOCUS & FEATURES CLOSING DATE 


Memory Design ¢ Capacitors ¢ Solving Problems with 3V Analog December 9 
Memory Design e Static RAMs © Voice Recognition December 23 


Innovation ¢ PCI Chips ¢ Removable Disk January 6 
High Performance System Design ¢ Voltage January 20 


Advanced Computing ¢ Mezzanine Buses e PCMCIA February 3 
Advanced Computing ¢ High Density FPGAs & PLDs February 17 
PC Design ¢ PCI Bus ¢ Audio Output ¢ Infared Comm. March 2 


CALL TODAY FOR MORE INFORMATION ON PLACING YOUR ADVERTISMENT IN 
EDN’S CAREER OPPORTUNITIES SECTION 
CONTACT: TRISH KENNEFICK 
RECRUITMENT ADVERTISING MANAGER 


1-800-603-4859 TEL® 1-617-630-3925 FAX 
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MYTH 


Nom Geo)it) ola aM bam Clleles-lmtelgcaie)(-(0-4 
PC Companies Must Specialize. 


MATH 


No DY-4 | Pauw Po) 0) 0m BY \'(—4 6-4 Bala) <4 os tal Le) (am Os) 
To Succeed In Any Marketplace. 


Focusing on a single 







narrow segment of 


the market is one 


D $ way to make a fast 


ar X 





start in the computer 
business. But specializing in only 
one area has some pitfalls as well. 
Dependency on a limited customer 
base can be risky. And a singular 
corporate mindset tends to restrict 
creative thinkers. 

At Dell, we believe in having it 
all. That's why we've kept our spirit- 
ed drive and innovation while pro- 
viding the power of one of the 
largest PC companies in the world. 
Our cultural diversity enables us to 
draw on a broad, multinational 
experience. Plus, we make it a habit 
to ask our people what they think 
about every aspect of our business - and 
then we listen to what they have to say. 


Dell didn’t get to be a global 
player in the computer industry by 
playing follow the leader. If you feel 
stifled by the sameness of the com- 
puter industry, step out into a world 
where your ideas will be valued, 
and where the accent is on perfor- 
mance. Why not decide to have it 


all? Join the team at Dell. 


ENGINEERING 
512.728.9530 Fax 
(Position Code PG) 


@ Product Marketing Managers 
(Portables, Desktops, Servers, 
Software) 

e Program Manager (Peripherals) 

e Test Manager (Advanced 
Systems) 

e Network Engineers (Managers) 

e Component Engineers 

e Systems Architects 

e Staff Engineers (Validation) 

e Staff Electrical Engineers 

e Project Planners 











MANUFACTURING & 
DISTRIBUTION 
512.728.9439 Fax 

(Position Code WWOP) 


e System Programming Engineer 

© Quality Engineer 

e Network Server Engineer 

e Manufacturing Engineer 

e Director Of Transportation & 
Logistics 


To reply, contact us by fax or by 
mail, indicating position code and 
position desired. 


DELL COMPUTER 
CORPORATION 

Staffing Department, EDN120894 
2214 W. Braker Lane, Suite D 
Austin, Texas 78758 





Workforce diversity is an essential part of Dell’s commit- 
ment to quality and to the future. We encourage you to 
apply, whatever your race, age, color, religion, national 

origin, gender, disability, or veteran status. 
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Company Page Circle 
Advanced Micro Devices 38-39 
54-55 
Advin Systems 179) 230 
Allegro Micro Systems 92 208-211 
Allied Electronics 151 4 
AMP Inc 45 9 
47 17 
Analogic Corp fee 30 
Apec 107 
AT&T Microelectronics 11 31. 
Audio Precision 113 32 
Bayer AG 14,17 33 
Benchmarg Micro- 
electronics Inc 59 34 
Bergquist Company 174 36 
BP Microsystems 18 37 
Burr-Brown Corp 97 38 
Canon USA Inc 156 39 
Capilano Computing 
Systems 179 231 
CEIBO 128-129 46 
Cermetek 172 232 
Computer Dynamics 173 47 
Concurrent Computer Corp 25* 48 
Cybernetic Microsystems 32 49 
Cypress Semiconductor C4 
Dale Electronics Inc 143 64 
Data I/O Corp 177 233 
Datel Inc 177 234 
Digi-Key Corp 1 1 
Digital Equipment Corp 78-79 
137 
139 
Diversified Technology — 86-87 66 
88-89 69 
Eagle-Picher Industries Inc 150 Ns 
EDI Corp 178 235 
Elantec 171 76 
Electronic Designs Inc 10 77 
Eletech Electronics 180 236 
Elma Electronic AG 70* 79 
Emulation Technology 176 278,237 
Ericsson Components 170 80 
Flynn Systems 176 238 
Gilway Technical Lamp 154 81 
Goldstar Electron CoLtd 8-9 50 
Gould Electronics Inc 177 eo? 
Gowanda Electronics Corp 154 82 
Grayhill 160-161 83 
Hamilton Hallmark 108-109 212 
Harris Semiconductor 42 84 
Hewlett Packard PMO 36 85 
Hirose Electric USA 180 240 
Hyundai Electronic 
Industries 146-147 86 
Il-Bus Corp 157 87 
Illinois Capacitor Inc 178 241 
Incredible Technology 120 88 
Intel Corp 12-13 89 
101-106 
Intelligent Instru- 
mentation 168 91 
176 242 
Intelligent Systems 
International 122 vz 
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INTERNATIONAL F 


Company 
Interactive Cad Systems 177 
lO Tech 156A-D* 
lronwood Electronics 179 
Kikusui Electronics Corp 15” 
Kontron Electronik 125 
Lambda Electronics Inc 25 
Linear Technology 110 
Corp 123-124 
Link Instruments 180 
Littelfuse 176 
Logical Devices 177 
Loral Data Systems 70 
M/Systems 120 
Massteck J5 
Matrix Systems Inc 178 
Maxim Integrated 
Products 50-51 
117 
119 
121 
MCSI 178 
Mentor Graphics 60 
Metalink Corp 179 
Microstar Labs 179 
Miller Consulting Group) = 177 
Minc Inc 177 
Mini-Circuits 3 
115 
Motorola Computer 
Systems 85 
Mueller Electric Co of 
Murrietta Circuit Design 100 
National Instruments C2 
National Semiconductor 40-41 
NEC Corp 72-73, 
126-127 
Needham’s Electronics 176 
Nichicon 179 
Nohau Corporation 165 
175 
NordicTrack Inc 100 
Omron Electronics Inc 166 
Oryx Power Products 10 
Oyster Terminals 176 
P-Cad 69 
Pacific Softworks Corp 178 
Pentek Inc 158 
Philips Components 90-91 
144-145 
Philips Semiconductor 66A-] 
Pico Electronics as 
163, 
169 
Power Convertibles 66 
Power-One Inc 3S 
Power Trends Inc 76 
Powertronic Systems Inc 180 
Raisonance 176 
Raltron Electronics 174 
RC Systems 180 
Safesoft Systems 176* 
Samtec Inc Fp 6 
SGS Thomson/Inmos 52-53 
Siemens AG 6-7* 
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Company Page Circle 
Siemens Components 21 146 
Sierra Circuits 175 263 
Signum Systems Fe? 264 
Siliconix C3 
Sorensen Div. of Elgar 188 78 
Spectrum Software 172 148 
Stanford Research 164 149 
T-Cubed 178 265 
Taltronics 162 65 
TDK Corp of America 187 133 
Tech Tools 179;.... 266 
Tektronix 49 154 
99 135 
Teledyne Electronic 
Technologies 122 156 
Teledyne Relays 130 157 
Tern 172 267 
Texas Instruments 14-17. 161 
33-34 
35 163 
63: 758 
Texas Instruments i 207 
Tokin corp 64 159 
Toshiba America Electronic 
Components 6-7 98-99 
28-29 100- 
101 
Toshiba Electronics 28-29* 160 
Tribal Microsystems 173 268 
Trompeter Electronics 167 26-27 
US Logic 178 269 
Underwriters Laboratories 152 162 
Universal Voltronics Corp 162 164 
USA Omni Stars Inc 179 270 
Vicor Corp 81 185 
Viewlogic 141 186 
WL Gore & Associates 148-149 187 
Welch Allyn 180.) Ad 
Westcor 2 188 
WinSystems 56 189 
Wintek Corp 178 202 
Wintriss Engineering 175 2/73 
Wolfram Research 155 203 
W R Grace 133 204 
Xicor Inc 15? 205 
Xilinx 30-31 206 
Z-World Engineering 175 274 
Zaxtek 178 ZnS 
Recruitment Advertising 181 


*Advertiser in European edition 


This index is provided as an additional service. The 
publisher does not assume any liability for errors or 
omissions. 









CERAMIC CAPACITORS, INDUCTORS, 

TRANSFORMERS, EMI FILTERS, MAGNETS 
AND MORE - any combination of TDK 

products will always give you a royal flush. 

TDK offers the most complete selection of 

advanced electronic components, specially suited for 





your strictest surface mount technology requirements. 
We're your one-stop shop for passive electronic 

components used in applications for: automotives, 
consumer electronics, computers, telecommunications 
and more. 

Play your cards right, and with TDK you can create 
systems that work as effectively and reliably as possible. 

Whatever your electronic component needs, you can 
bet TDK has the answer. 


ELECTRONIC 
COMPONENTS DIVISION 


® DIRECT/OEM 
® DISTRIBUTION 
~ FACTORY AUTOMATION 





TDK CORPORATION OF AMERICA 1600 Feehanville Drive, Mount Prospect, IL 60056, USA Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK 
Phone: 908-494-0100 SAN FRANCISCO Phone: 408-437-9585 LOS ANGELES Phone: 310-539-6631 DETROIT Phone: 313-462-1210 BOSTON Phone: 508-624-4262 
HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 910-292-0012 DALLAS Phone: 214-506-9800 


CEL, ~DK’s Component Engineering Laboratory in Torrance, CA, can custom design and test manufacture TDK EMI/RFI suppression components to meet your 
specific requirements. For more information, call (213)530-9397. TDK CORPORATION Tokyo, Japan 
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Weve got your numbers 


OLTAGE ~ CURRENT 


rPUT 


mDC VOLTS ~ DC CURRENT 


| ‘pte eam a atte apr : QO ALN POWER 0-8 VOLTS 
Sorensen 8-350 supeiy 6.350 AMPS 


92 years and 1700 models. 


Sorensen offers DC power for every test application. IEEE-488 controllable power 
for ATE and high power “burn-in” applications plus benchtop models for development 
labs. All from the most experienced (52 years in the industry) and trusted name in DC 
power supplies. All backed by a 5 year warranty. 

There are more than 1700 models specifically designed to meet test engineering 
requirements. A few highlights from our new catalog: 





@ Sophisticated control, state-of-the-art technology and modern design 

¢ 60W to 10kW, programmable, single phase and three phase input models 
© Low profile, light weight, high power density models 
@ Five 3kW supplies with Power Factor Correction 

© Optional internal IEEE-488 control 

@ Single Address Multichannel Interface (SAMI) for 


remote control of up to 31 power supplies at one address 


on the IEEE-488 bus 


Whether you need low cost, light weight, high power or 
on-board IEEE-488 programmability, Sorensen has your power supply. / 
Call 1-800-525-2024 for your free new catalog today. * 





* shown actual size 





Division of ELGAR 


188 = EDN December 8 1994 CIRCLE NO. 78 


The photo receiver module 
that defies interference. 





Ge: your signal through, Miniature receivers with 
even in the most chaotic maximum immunity. 


ambient and electrical With no external components, the 


So Omens: TFMS/TEMT 5XX0 photo module 
from Telefunken Semicon- 
TFMS/TEMT SENSITIVITY ductors guarantees higher 
2.0 seperes pees immunity against daylight, 









316. incandescent lamps, 
5 S 2 fluorescent lamps, and 
= | uncontrolled output pulses. 
S 08 : u6eG 
s | Outstanding sensitivity. 
= 04. 
= Combine this protection 
0 By gets geaen Seepsagaseasooess S BiG aia GIES Remy aesu aang A ‘ euie ‘ 
0 of G8 i2 16 20 with high sensitivity 
Field Strength of Disturbance, f = fp over a 120-foot transmitting 


range, carrier frequency 

selection within a 30- to 56-kHz 
range, and direct microprocessor 

— compatibility. Now you have the 





most compact, reliable front-end 
solution available today. Perfect 
for advanced entertainment 
products and “smart homes” 
systems with C-Bus networking 
Spines. 


For a design kit including a data 
sheet, application note, and TFMS 
sample, call Telefunken Semicon- 
ductors, the experts in IR-based 
wireless communications at 
1-800-554-5565, ext. 935. 


TEMIC 


TELEFUNKEN Semiconductors 


2204 Laurelwood Road, Santa Clara, CA 95054, Fax: 408-970-3995. TEMIC is a company of AEG Daimler-Benz Industrie. 
Menbers of the TEMIC Semiconductor Division: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 





DELICIOUS ATM, 
WITHOUT THE JITTERS 


WITHOUT THE CYPRESS WITH THE CYPRESS 
SONET/SDH TRANSCEIVER | SONET/SDH TRANSCEIVER 





Here’s a wake-up call for anyone designing-in oscillator. The SST also performs wonders for 
ATM functionality: the CY7B951 SST™ (SONET board space by eliminating the need for external 
Serial Transceiver) clock recovery chip from filter components. 

Cypress. With its minis- By using advanced BiCMOS technology, the 





cule jitter of just 10 ps, the | SST consumes a miserly 50 mA, for power 
SST is as close as you can savings of up to 50% over competitive devices. 
get to guaranteed flawless —_ And its loop-back testing capabilities enable 
performance in your ATM in-system diagnostics. 
environment. So don’t let the stringent jitter requirements 
In fact, it is the only of ATM get on your nerves. Start off your next 
solution to support both major ATM application design day with the SST from Cypress, the . ; 
frequencies (51.8 OC-1 and high-speed leader. al ig 
155.52 MHz OC-3.) It'll open your eyes. “Gag 
Thanks to its integrated For your free sample corti- 














Industry’s Lowest Jitter 






Adaptation 





transmit and receive phase hon old : SONET ficate and design kit. Call 
lock loops, the SST lets you | = : Seiad Europe: (32) 2-652-0270, 
use a low-cost 19.44 MHz : : ext 119°, Dept. C413. 
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Or contact us via Europe fax and Asia telephone numbers listed below. *The international operator can give you your country’s specific access code. Europe: el es 
im ane 
fax (32) 2-652-1504. Telephone Hong Kong: (852) 710-8121. India: (812) 566-630 x-3808. Japan:(81) 423-69-82-11. Korea: (82) 2-576-2111 or (82) 2-888-2858. =m 7. Sg 


Singapore: (65) 294-8389. Taiwan: (886) 2-820-53-53. © 1994 Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134 Phone 1-408-943-2600. a ay ( : ( PR | ! | , 


